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(54) METHOD AND APPARATUS FOR TREATMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a process in which resin 
components and metal are separated effectively by a method in which 
an object containing resin and metal is heat-decomposed at the first 
temperature, exhaust substances are modified at the second 
temperature, the modified substances are cooled rapidly, and the ^ 
residue produced by the heat decomposition is heated under reduced 
pressure to vaporize the metal. 

SOLUTION: A heat decomposition furnace 20 for heat-decomposing 
an object containing resin and metal at the first temperature is 
provided. The exhaust gas generated by the heat decomposition is 
modified at the second temperature by a gas decomposition apparatus 
30, and the modified gas is cooled rapidly to the third temperature by a 
cooling column 40. Besides, the residue etc., produced by the heat 
decomposition are heated under reduced pressure by a reduced 

pressure heating furnace 50, and vaporized metal from the residue is condensed by a recovery chamber 
60. In the furnace 20, temperature and oxygen concentration conditions are adjusted to minimize the 
oxidation of the metal contained in the object and to prevent chlorine in organic compounds from being 
converted into inorganic compounds by the heat decomposition of the resin. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 . In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the objective processor and 
objective art containing a metal and a resin about a processor and a processor. 

[0002] Moreover, this invention relates to the processor and art which are processed from the body containing 
poisonous metal and resins, such as lead. Moreover, this invention relates to the processor and art which cancel 
junction of the body containing a metal and a resin joined with the metal and the alloy. Furthermore, this invention 
relates the body containing a metal and resins, such as shredder dust, to the processor and art which carry out recycling 
processing, suppressing generating of dioxin. Furthermore, this invention separates electronic parts and the circuit 
board, suppressing generating of dioxin for bodies, such as the circuit board in which electronic parts were mounted, 
and relates to the processor and art which collect metals, such as poisonous metal, such as lead, and copper. 
[0003] 

[Description of the Prior Art] A huge quantity of the wastes which modern society holds are continuing increasing in 
number every day, and establishment of the effective processing technology is pressing need. 

[0004] Although various useful matter is also contained in waste, it does not dissociate from the difficulty of separatior 
etc. to waste, but almost all wastes are buried as they are, and are disposed of by ** and incineration. The useful matter 
in waste also has energy problems and a resources exhaustion problem, and dissociating and collecting [ whether it can 
do and ] and reusing is called for. 

[0005] On the other hand in waste, the detrimental matter is also contained, and such a toxic substance is one of the big 
causes which it not only becomes the cause of environmental destruction, but make reuse of waste difficult. Therefore, 
if the toxic substance in waste can be removed effectively, while becoming possible to reuse waste positively as a 
treasury of resources, the influence on environment or an organism can also be minimized. 

[0006] Thus, in order to solve the serious problem which surround an exhaustion of the environmental pollution by the 
toxic substance, and resources, and the modern society that an energy source is insufficient, the technology of 
processing waste effectively must surely be established. 

[0007] However, it divided intricately variably, and gets down and the gestalt of waste has the complex waste which 
die material from which plurality differed unified, and the waste with which with waste and the toxic substance is 
contained further in recent years. Although the useful matter and detrimental matter must be alternatively separated anc 
collected from the waste which the material from which plurality differed unified in order to reuse such compound 
waste as resources, such processing technology is not yet established. 

[0008] For example, the increase of the yield of shredder dust is being enhanced as resins, such as a plastic, are 
substituted for the increase in a waste automobile, or the iron of the constituent material of an automobile in recent 
years. Effective processing is difficult at the safety of this shredder dust, and the most is also disposed of by 
reclamation now. In case shredder dust crushes a waste automobile, a disposable-household-electric-appliances 
product, etc. by shredder and collects valuables, it is the name of the discard classified with a wind force etc., and 
means the mixed waste which consists of a plastic, rubber, glass, a metal, fiber waste, etc. here. 
[0009] It is known that various heavy metal etc. is contained in such shredder dust by comparatively high concentrator 
with the organic substance. The shredder dust of the automobile origin also has especially report that the lead of 10 
times or more of the shredder dust of the disposable-household-electric-appliances product origin is contained. 
Moreover, for example, since the resin covering aluminum foil which carried out the laminating of a resin film and the 
aluminum foil is cheap and its processability is good, it is used for various packing containers, such as a packing 
container of a pouch-packed food, including food or a drug in large quantities. 

[0010] Moreover, the resin covering copper foil which carried out the laminating of the copper foil to the resin film is 
used in large quantities similarly, and it is especially used in large quantities as a component part of electronic 
equipment including the tape carrier package of the so-called circuit board, a flexible substrate, and TAB. 



[001 1] However, the present condition is that effective processing technology is not established rrom 

aluminum foil and resin covering copper foil after use being the complex waste with which they were formed in one 

from the material from which plurality differed. 

[0012] Although wastes, such as the waste circuit board and the resin covering aluminum foil with which shredder dust 
and electronic parts were mounted, and resin covering copper foil, were conventionally processed by reclamation, 
incineration, and melting solidification, reclamation has problems, like reservation of a place is also bulky and difficult 
and, on the other hand, incineration has the problem that will damage a furnace or aluminum, copper, etc. will become 
an oxide. 

[0013] A lot of power is used for refinement of aluminum or copper, waste of energy uses again as an oxide the 
aluminum refined to the metal with much trouble, and copper by incineration, and to establish the technology reused as 
resources with a metal state is desired. 

[0014] On the other hand, wastes mentioned above, for example, such as the circuit board of shredder dust and 
electronic equipment, contain toxic substances, such as lead, in large quantities. From the former, since the melting 
point is low to pewter connection of various electronic equipment and wettability is good also in an oxidizing 
atmosphere, pewter alloys, such as a lead-tin system alloy, are used abundantly. 

[0015] By the way, if lead has strong toxicity and takes in it inside of the body, since the obstacle of a nervous system 
or the generative function will be carried out, regulation is made about the handling of lead or a lead content alloy. 
[0016] Moreover, it is a social problem by the rise of an interest to the latest environmental destruction also about the 
waste treatment of the electronic equipment using the pewter alloy containing lead, and a component part. 
[0017] That is, as for compound wastes, such as waste electronic equipment which used the pewter alloy containing 
lead in large quantities, it was common that reclamation processing was mainly carried out conventionally like 
industrial waste or domestic wastes. 

[0018] However, when the compound waste containing toxic substances, such as lead like waste electronic equipment, 
is reclaimed land from and processed, a lead component is eluted by the rainfall etc., soil and an underground water are 
polluted and there is a problem of dealing a serious blow to environment. Especially the elution volume of the lead 
from a pewter alloy increases rapidly by acid rain, and we are anxious about doing serious influence to environment or 
an organism. 

[0019] In case the waste which contains toxic substances, such as shredder dust, the waste circuit board, **, etc. and 
lead, for example is processed from such a thing, it is required to separate and collect owner damage, such as lead. 
[0020] However, the technology of collecting lead effectively is not found out in the present condition. 
[0021] Since there is a possibility that leaden recovery cost-may cause increase of product cost, although development 
of the lead free pewter which does not use lead is desired and the part is put in practical use on the other hand, there are 
also many performances and troubles unsolved in respect of cost, and the pewter alloy containing lead is also used in 
large quantities now. Moreover, since the waste containing a huge quantity of lead has arisen by present and efficient 
and safe processing technology is not found out, partly, the present condition is that accumulation storage is carried out 
in large quantities. 

[0022] Moreover, compound wastes mentioned above when changing the view, such as the circuit board of shredder 
dust and electronic equipment, will also serve as a treasury of resources, if a toxic substance is separable. The so-called 
waste is so called by the relative value judgment. If resources-ized technology is established and cost required for 
resources-izing can be reduced, it will be no longer waste. 

[0023] For example, although various electronic parts, such as IC, LSI, a resistor, and a capacitor, are carried in the 
circuit board, there is much what copper, nickel, aluminum, gold, platinum, a tantalum, a tungsten, molybdenum, 
cobalt, and chromium are begun, and the useful metal and the resin are contained, and is worried about the exhaustion 
as resources. 

[0024] However, since it is in the inclination for many electronic parts to be carried on the substrate, and for the 
number of junction parts to increase with high integration in recent years, and for a junction pitch to become still finer, 
it is quite difficult to separate a substrate and electronic parts. And a substrate and electronic parts are joined with the 
pewter alloy as mentioned above, and that poisonous lead is used is also the big cause which obstructs effective 
processing of waste electronic equipment etc. 

[0025] Furthermore, in processing the above wastes and city dust by incineration etc., there is a problem that a 
detrimental organic substance will generate from the composition resin of waste etc. When the halogenide is especially 
used for components, such as shredder dust and the waste circuit board, there is a problem that the so-called dioxin, 
such as PCDDs and PCDFc, occurs. Moreover, when burning a resinous principle, there is a problem that toxic 
substances, such as dioxin, are generated from DEKABURO, the 3 oxidization's Sb, etc. which are contained in IC or 
the circuit board. The toxicity of dioxin is very high, for example, the moiety lethal dose (LD50) of the monkey in 2, 3, 
7, 8-T, and CDD is only 70microg/kg. 



[0026] For example, if incineration processing of vinyl chloride, a fire-resistant plastic, ana tne woou 
treatment on was used is carried out, halogen gas will occur and PCDDs (the poly chlorination dioxin) and PCDFc 
(poly chlorination benzofiiran) which have very strong toxicity will occur. It turns out that such dioxin is generated alsc 
inside an electrostatic precipitation opportunity. 

[0027] On the other hand, reclamation processing has problems, like reservation of a place is also bulky and difficult. 
Moreover, toxic substances, such as heavy metal in a processing-object body, are eluted by corrosion etc., and there is ; 
problem of causing water pollution and soil pollution. Especially the composition metal elution volume of a 
processing-object object increases rapidly by acid rain, and we are anxious about doing serious influence to 
environment or an organism. 

[0028] Therefore, in case processing-object objects, such as waste, are processed, while reusing as resources, without 
reclaiming land from a metal or destroying by fire, about the resin (paper, wood, rubber, etc. are included), to establish 
the processing technology which suppresses generating of dioxin is desired. 
[0029] 

[Problem(s) to be Solved by the Invention] this invention is made in order to solve such a problem. Namely, this 
invention aims the body which has a metal and a resin as a component at effective and offering the processor and art 
which can be processed economically and safely. 

[0030] Moreover, this invention aims at offering the processor and art which can process effectively and economically 
the body which has a metal and a resin as a component so that dioxin may not occur, this invention aims at offering the 
processor and art which can separate and collect lead from the body containing a resin and lead. Moreover, this 
invention aims at offering the art art which can cancel junction of the body joined with the alloy. Moreover, this 
invention aims at offering the processor and art which can also recycle a resinous principle while it cancels the junction 
of a body which has as a component the resin joined with the alloy containing lead. Moreover, this invention aims at 
offering the processor and art which can separate and collect a resinous principle and metals effectively from the body 
which has a resin and a metal as a component. 

[003 1] Moreover, this invention aims at offering the processor and art which can carry out separation recovery of a 
resin and two or more metals, respectively while it separates a resinous principle and a metal from the body which a 
resin and two or more metals unified effectively. Furthermore, this invention aims at offering the processor and art 
which process the body containing a metal and resins, such as shredder dust, while suppressing generating of dioxin. 
Furthermore, this invention separates electronic parts and the circuit board, suppressing generating of dioxin for bodies 
such as the circuit board in which electronic parts etc. were mounted, and aims at offering the processor and art which 
separate and collect metals, such as poisonous metal, such as lead, and copper. 
[0032] 

[Means for Solving the Problem] In order to solve such a technical problem, the processor of this invention according 
to claim 1 The 1st pyrolysis means which pyrolyzes the body containing a resin and a metal at the 1st temperature, A 
reforming means to reform at the 2nd temperature into which dioxin decomposes the gas-like excretions which it was 
connected and arranged by the aforementioned pyrolysis means and were produced from the aforementioned body, So 
that it may connect with the aforementioned reforming means, and may be arranged and the increase in the dioxin 
concentration in the aforementioned gas-like excretions reformed at the 2nd temperature may be suppressed It is 
characterized by providing a heating-under-reduced-pressure means to heat the residue produced by cooling means to 
quench the aforementioned gas-like excretions to the 3rd temperature, and the pyrolysis of the aforementioned body 
under reduced pressure so that the metal contained in this residue may evaporate, and a condensation means to 
condense the metal evaporated from the aforementioned residue. 

[0033] The 1st pyrolysis means which pyrolyzes the body with which the processor of this invention according to clain 
2 contains a resin and a metal at the 1st temperature, The 2nd pyrolysis means which pyrolyzes the gas-like excretions 
which it was connected and arranged by the aforementioned pyrolysis means and were produced from the 
aforementioned body at the 2nd temperature higher than the 1st temperature, So that it may connect with the 
aforementioned pyrolysis means, and may be arranged and the increase in the dioxin concentration in the 
aforementioned gas-like excretions pyrolyzed at the 2nd temperature may be suppressed It is characterized by 
providing a heating-under-reduced-pressure means to heat the residue produced by cooling means to quench the 
aforementioned gas-like excretions to the 3rd temperature, and the pyrolysis of the aforementioned body under reducec 
pressure so that the metal contained in this residue may evaporate, and a condensation means to condense the metal 
evaporated from the aforementioned residue. 

[0034] Moreover, the 1st pyrolysis means which pyrolyzes the body with which the processor of this invention contain 
a resin, the 1st metal, and the 2nd metal at the 1st temperature, A reforming means to reform at the 2nd temperature 
into which dioxin decomposes the gas-like excretions which it was connected and arranged by the 1st pyrolysis means 
and were produced from the aforementioned body, So that it may connect with the aforementioned reforming means, 



and may be arranged and the increase in the dioxin concentration in the aforementioned gas-luce excreuuna iwuiu, 

the 2nd temperature may be suppressed The 1st heating-under-reduced-pressure means which heats the residue 
produced by cooling means to quench the aforementioned gas-like excretions to the 3rd temperature, and the pyrolysis 
of the aforementioned body under reduced pressure so that the 2nd metal may be held, while the 1st metal contained in 
this residue evaporates, It is connected and arranged by the 1st heating-under-reduced-pressure means, and you may 
make it provide the 2nd heating-under-reduced-pressure means heated under reduced pressure so that the 2nd metal 
contained in a condensation means to condense the 1st metal evaporated from the aforementioned residue, and the 
aforementioned residue which made the 1st metal evaporate may fuse. 

[0035] Moreover, you may make it heat the 2nd heating-under-reduced-pressure means of the processor of this 
invention under reduced pressure so that the 2nd metal contained in the aforementioned residue which made the 1st 
metal evaporate may fuse and it may condense with the surface tension. 

[0036] Moreover, a pyrolysis means to hold the aforementioned junction metal and to pyrolyze the body which the 
processor of this invention has a resin and a metal as a part of component, and has the 1st portion joined with the 
junction metal, and the 2nd portion, A reforming means to reform at the 2nd temperature into which dioxin 
decomposes the gas-like excretions which it was connected and arranged by the aforementioned pyrolysis means and 
were produced from the aforementioned body, So that the increase in the dioxin concentration in the aforementioned 
gas-like excretions which connected with the aforementioned reforming means, were arranged and were reformed may 
be suppressed You may make it provide a cooling means to quench the aforementioned gas-like excretions to the 3rd 
temperature, and a heating-under-reduced-pressure means to heat the residue produced by the pyrolysis of the 
aforementioned body under reduced pressure so that the aforementioned junction metal may evaporate. 
[0037] The pyrolysis means of the processor of such this invention controls an oxygen density, and should just be mad< 
to perform it in a non-oxidizing atmosphere or a reducing atmosphere. Moreover, what is necessary is for the 
aforementioned cooling means to be [ whether even the 3rd temperature is made and ] a short time, and just to cool it 
within about 10 seconds preferably. Moreover, you may make it provide further a neutralization means to neutralize thi 
aforementioned gas-like excretions which connected the processor of this invention with the aforementioned cooling 
means, were arranged, and were cooled. 

[0038] The 1st pyrolysis process which pyrolyzes the body with which the art of this invention according to claim 3 
contains a resin and a metal at the 1st temperature, The reforming process reformed at the 2nd temperature into which 
dioxin decomposes the gas-like excretions produced from the aforementioned body, The cooling process which 
quenches the aforementioned gas-like excretions to the 3rd temperature so that the increase in the dioxin concentration 
in the reformed aforementioned gas-like excretions may be suppressed, It is characterized by providing the heating- 
under-reduced-pressure process which heats the residue produced by the pyrolysis of the aforementioned body under 
reduced pressure so that the metal contained in this residue may evaporate, and the condensation process which 
condenses the metal evaporated from the aforementioned residue. 

[0039] The 1st pyrolysis process which pyrolyzes the body with which the art of this invention according to claim 4 
contains a resin and a metal at the 1st temperature, So that the 2nd pyrolysis process which pyrolyzes the gas-like 
excretions produced from the aforementioned body at the 2nd temperature higher than the 1st temperature, and the 
increase in the dioxin concentration in the aforementioned gas-like excretions pyrolyzed at the 2nd temperature may be 
suppressed It is characterized by providing a heating-under-reduced-pressure means to heat the residue produced by th< 
cooling process which quenches the aforementioned gas-like excretions to the 3rd temperature, and the pyrolysis of the 
aforementioned body under reduced pressure so that the metal contained in this residue may evaporate, and a 
condensation means to condense the metal evaporated from the aforementioned residue. 

[0040] The 1st pyrolysis process which pyrolyzes the body with which the art of this invention according to claim 5 
contains a resin, the 1st metal, and the 2nd metal at the 1st temperature, So that the increase in the dioxin concentration 
in the reforming process reformed at the 2nd temperature into which dioxin decomposes the gas-like excretions 
produced from the aforementioned body, and the aforementioned gas-like excretions reformed at the 2nd temperature 
may be suppressed The 1st heating-under-reduced-pressure process which heats the residue produced by cooling mean: 
to quench the aforementioned gas-like excretions to the 3rd temperature, and the pyrolysis of the aforementioned body 
under reduced pressure so that the 2nd metal may be held, while the 1st metal contained in this residue evaporates, It is 
characterized by providing the 2nd heating-under-reduced-pressure process heated under reduced pressure so that the 
2nd metal contained in the condensation process which condenses the 1st metal evaporated from the aforementioned 
residue, and the aforementioned residue which made the 1st metal evaporate may fuse. 
[0041] The art of this invention according to claim 6 is the 2nd heating-under-reduced-pressure process, and is 
characterized by heating under reduced pressure so that the 2nd metal contained in the aforementioned residue which 
made the 1st metal evaporate may fuse and it may condense with the surface tension. 

[0042] The pyrolysis process which holds and pyrolyzes the body aforementioned junction metal which the art of this 



invention according to claim 7 has a resin and a metal as a part of component, and has the 1st portion jumcu 

junction metal, and the 2nd portion, So that the increase in the reforming process reformed at the 2nd temperature into 
which dioxin decomposes the gas-like excretions produced from the aforementioned body, and the dioxin concentratioi 
in the reformed aforementioned gas-like excretions may be suppressed It is characterized by providing the cooling 
process which quenches the aforementioned gas-like excretions to the 3rd temperature, and the heating-under-reduced- 
pressure process which heats the residue produced by the pyrolysis of the aforementioned body under reduced pressure 
so that the aforementioned junction metal may evaporate. 

[0043] Moreover, you may make it the art of this invention possess further the neutralization process which neutralizes 
the aforementioned gas-like excretions cooled with the aforementioned cooling means. 

[0044] The aforementioned pyrolysis process controls an oxygen density and should just be made to perform it in a 
non-oxidizing atmosphere or a reducing atmosphere. 

[0045] Moreover, if it is made as much as possible for a short time to the 3rd temperature, as for the aforementioned 
cooling process, cooling within about 10 seconds is desirable. 

[0046] Moreover, it is suitable for the 1st temperature to set it as about 250 - 500 degrees C of abbreviation. Moreover, 
it is suitable for the 2nd temperature to set it as temperature [ at least ] higher than about 800 degrees C, more desirable 
temperature higher than at least 1000 degrees C, and still more desirable temperature higher than 1200 degrees C 
[0047] moreover, the 3rd temperature - at least 150 degrees C - low temperature - it is more preferably more suitable 
than at least 100 degrees C low temperature and to set it as low temperature rather than 35 degrees C still more 
preferably Thus, when it reforms and pyrolyzes at an elevated temperature into which dioxin decomposes the gas-like 
excretions made to discharge from a processing-object object, dioxin shortens the residence time in generation and the 
temperature field re-compounded as much as possible from this state and dioxin quenches to generation and the 3rd 
temperature which is not re-compounded, the dioxin concentration in gas-like excretions is reduced greatly. Moreover, 
the generation source concentration of dioxin is sharply reduced by performing these by the reducing atmosphere at the 
same time it processes the 1st pyrolysis, the 2nd pyrolysis, or reforming in two stages of the 1st temperature and the 
2nd temperature, 

[0048] Here, the 2nd temperature is the temperature which dioxin decomposes and not only dioxin but other 
compounds contained in gas-like excretions will be disassembled. Therefore, in this invention, not only dioxin but a 
halogenated hydrocarbon, PCB, etc. can be decomposed and made harmless. 

[0049] That is, this invention is equipped with a means to disassemble a resin, a means to pyrolyze further the gas-like 
excretions produced from the processing-object object, a cooling means to quench this gas so that dioxin may not be 
compounded, and a means to evaporate or liquefy and to collect metals from a pyrolysis residue under reduced pressure 
in order to process the body which has a resin and a metal as a component. Here, synthetic resin is sufficient as a resin, 
and natural resin is sufficient as it, and such mixture is sufficient as it. Moreover, in not explaining especially a metal, i 
is the general term of the metal contained on a processing-object object, and does not restrict to a certain specific 
metallic element here. 

[0050] The 1st pyrolysis means is pyrolyzed at the 1st temperature by which a processing-object object is pyrolyzed 
under oxygen density control, and extracts gas-like excretions from shredder dust, the waste circuit board, etc. With 
gas-like excretions, although it consists of an exhaust gas fundamentally, the case where a solid-state-like particle, a 
liquid particle, etc. which are mixed in this exhaust gas are included is not eliminated here. 
[0051] What is necessary is just to use a heating means and a thermometry means as a temperature control means to 
adjust the 1st temperature of the 1st pyrolysis means. What is necessary is to choose various convection-current 
heating, radiation heating, etc. as a heating means if needed, or to combine, and just to make it use. For example, you 
may make it use resistance heating, such as a sheath heater, and may make it burn gas, a fuel oil, gas oil, etc. out of a 
chamber. Furthermore, you may make it reuse the gas discharged from the resin of a processing-object object etc. as 
fuel gas as a heat source of the processor of this invention made into the pyrolysis means start of the 1st, after 
neutralizing, reforming, harmless-izing, and. Moreover, clean ********** obtained as mentioned above, for example 
is introduced into a gas turbine generator, it changes into power, and you may make it use for operation of the 
processor of this inventions including the 1st pyrolysis means with this power. 

[0052] What is necessary is just to use various temperature sensors as a thermometry means. In order that it may sever 
the generation source of dioxin on a multi-stage story so that it may mention later although what is necessary is just to 
set it up so that the metal of a processing-object object may not oxidize as much as possible while the resin of a 
processing-object object pyrolyzes the 1st temperature, it is suitable to maintain the 1st pyrolysis means at reducing 
conditions. For example, the chlorine of this aromatic system hydrocarbon compound is decomposed into HC1 etc. by 
pyrolyzing the aromatic system hydrocarbon compound containing chlorine under reducing conditions. Therefore, 
generating of dioxin is suppressed. 

[0053] In addition, especially in this invention, unless it explains, the homolog from which a poly chlorination die 



benzo PARADAI oxine (Polychlorinated dibenzo-p~dioxins:PCCDs), the poly chlorination die benzoiuran& 
(Polychlorinated dibenzofurans:PCDFs), these numbers of chlorine, and a substitution position differ is named 
generically, and it is called dioxin. 

[0054] Therefore, since it is desirable to keep it more desirable to a reducing atmosphere so that the metal contained in 
a processing-object object may not oxidize substantially, it is suitable for the 1st pyrolysis means to have a temperature 
control means and an oxygen density regulation means. Although a processing-object object can generally oxidize 
partially during processing when a processing object is complicated, the 1st pyrolysis means should just be held as a 
whole at a reducing atmosphere. 

[0055] You may make it an oxygen density regulation means use the oxygen density sensor and carrier gas introductioi 
system which are for example, an oxygen density measurement means. 

[0056] You may make it an oxygen density sensor use the so-called zirconia sensor which adopted the zirconia 
(zirconium oxide), and it is CO and C02 at an infrared spectroscopy. You may make it measure absorption. 
Furthermore, what is necessary is to make it use GC-MS, and to choose if needed, or to combine, and just to make it 
use. 

[0057] You may make it use rare gas, such as Ar, as carrier gas gas. Moreover, the oxygen density within the 1st 
pyrolysis means is not only adjusted by this carrier gas, but it can lead gas to a reforming means or the 2nd pyrolysis 
means by it efficiently. Furthermore, you may make it serve with a pressure regulation means. 
[0058] Moreover, you may make it form shredder in the preceding paragraph of the 1st pyrolysis means. After shredde; 
crushes and classifies the carried-in processing-object object from the equipment exterior, it may be made to introduce 
into the 1st pyrolysis means, and you may make it introduce into the 1st pyrolysis means, without crushing. When a 
processing-object object is the waste circuit board, it is suitable to introduce into the 1st pyrolysis means, without 
crushing. 

[0059] The inside of the 1st pyrolysis means into which the processing-object object was introduced should just adjust 
temperature and oxygen density conditions so that the state of the metal in a processing-object body may not oxidize as 
much as possible, and so that it can do, and the chlorine combined with the organic compound on the occasion of the 
pyrolysis of a resin may restrict and it may mineralize it. This temperature and oxygen density conditions may be set uj 
beforehand, and the measured value of temperature or an oxygen density is fed back to a heating means, an oxygen 
density regulation means, etc., and you may make it control it. What is necessary is just to carry out as [ use / a zirconk 
sensor etc. ], when an oxygen density needs to be measured. 

[0060] Moreover, you may make it control the pressure in the chamber of the 1st pyrolysis means. For example, if the 
inside of the 1st pyrolysis means is decompressed, an oxygen density will also fall and a processing-object object will 
not oxidize rapidly by heating. Moreover, generally, although a lot of decomposition generation gas occurs from a resit 
by heating, a resin hardly generates oxygen, even if it decomposes. Furthermore, the decomposition product of a resin 
is also evaporated easily. 

[0061] On the other hand, reduced pressure reduces the thermal conductivity in an airtight field. However, if the inside 
of the 1st pyrolysis means is a non-oxidizing atmosphere, a processing-object object will not oxidize under atmospheri* 
pressure or pressurization. Therefore, if the inside of the 1st pyrolysis means is a non-oxidizing atmosphere, it can 
pressurize and the thermal conductivity in a system will improve. 

[0062] Here, the gas-like excretions processor which processes the gas-like excretions discharged from the processing- 
object object is explained. A gas-like excretions processor processes the gas-like excretions discharged from the 
processing-object object with the 1st pyrolysis means, and the principal part consists of a reforming means or the 2nd 
pyrolysis means, and a cooling means. The gas-like excretions processed with the cooling means are used as clean fuel 
gas by performing after treatment, such as neutralization, filtration, and washing, if needed. 
[0063] A reforming means is connected and arranged by the 1st heating means, and reforms the gas-like excretions 
discharged from the processing-object object within the 1st pyrolysis means at the 2nd temperature higher than the 1st 
temperature. Reforming means changing the hydrocarbon system compound contained in the gas-like excretions 
discharged from the processing-object object to more low-molecular hydrogen, methane, a carbon monoxide, etc. here. 
Moreover, you may be made to perform hydrorefining processing (kydroreforming) etc. It is suitable to maintain the 
inside of a system at reducing conditions, and to reform it also from a viewpoint of severing the generation source of 
dioxin as mentioned above. Moreover, if the inside of a reforming means is maintained at a reducing atmosphere, you 
may make it introduce little air in a reforming means. You may make it also have a catalytic-reforming means using a 
catalyst as a reforming means not only in addition to a thermal-reforming means but this. Solid acids, such as a silica 
alumina and a zeolite (aluminosilicate), are made to support metals, such as Pt and Re, and you may make it use them 
for them as a catalyst, for example. 

[0064] Moreover, it changes into a reforming means and you may make it have the 2nd pyrolysis means linked to the 
1st pyrolysis means which pyrolyzes gas-like excretions by the reducing atmosphere. 



[0065] By separating a reforming means and the 2nd pyrolysis means with the 1st pyrolysis means, mc goo-.mv 
excretions from a processing-object object can be processed at the 2nd temperature higher than the 1st temperature, anc 
reforming of gas-like excretions and mineralization of chlorine are performed effectively. 

[0066] As for a reforming means or the 2nd pyrolysis means, it is desirable to maintain conditions which the dioxin 
which originates in a processing-object object directly or indirectly decomposes as much as possible. For example, 
remarkable dioxin can be decomposed by setting the 2nd temperature as about 800 degrees C. Moreover, dioxin can be 
decomposed still more effectively by setting more preferably 1000 degrees C or more of 2nd temperature as 1200 
degrees C or more. Since this reforming means is performed at the 2nd temperature which dioxin decomposes, it will 
also produce the pyrolysis of gas-like excretions simultaneously at this 2nd temperature. 
[0067] By reforming with a reforming means, when pyrolyzed by the 2nd pyrolysis means again, the hydrocarbon 
system compound contained in the gas-like excretions discharged from the processing-object object is made low- 
molecular, and changes to hydrogen, methane, a carbon monoxide, etc. Moreover, when dioxin is contained in gas-like 
excretions, most of these dioxin is decomposed. Furthermore, it mineralizes organic chlorine and re-composition of 
dioxin is suppressed. 

[0068] You may make it a reforming means or the 2nd pyrolysis means form temperature conditions which a reducing 
atmosphere and dioxin decompose by introducing the gas-like excretions from the 1st pyrolysis means, and little air in 
the chamber filled up with corks. Moreover, it heats to temperature into which fuel gas and air are burned as mentioned 
above, and dioxin decomposes a chamber, and you may make it introduce the gas-like excretions from the 1st pyrolysi; 
means in this chamber. 

[0069] Moreover, you may make it have catalytic-cracking meanses, such as a catalyst which was mentioned above in 
the chamber, for example. 

[0070] Moreover, you may make it have the temperature control means and oxygen density measurement means for 
adjusting the temperature in a system, and an oxygen density for a reforming means or the 2nd pyrolysis means if 
needed. You may make it use the above oxygen density sensors and a carrier gas introduction system as an oxygen 
density regulation means. Furthermore, you may make it connect a hydrogen gas reservoir, and may make it connect 
inert gas reservoirs, such as Ar. 

[0071] Thus, the gas-like excretions contained in the gas-like excretions discharged from the processing-object object 
are made low-molecular by a reforming means or the 2nd pyrolysis means, and change to hydrogen, methane, a carbon 
monoxide, etc. 

[0072] Since the 1st pyrolysis means, a reforming means or the 2nd pyrolysis means, and a cooling means have the 
intense corrosion of the container by chlorine gas; piping, etc. when [ this ] chlorine etc. is contained in gas-like 
excretions, you may make it equipment use a Hastelloy, a titanium alloy, etc. instead of stainless steel if needed. 
[0073] In the processor of this invention, it connected with a reforming means or the 2nd pyrolysis means, was 
arranged, and has a quenching means to quench the gas-like excretions reformed or pyrolyzed at the 2nd temperature tc 
the 3rd temperature so that the increase in the dioxin concentration in these gas-like excretions may be suppressed. 
[0074] That is, the chlorine of the hydrocarbon system compound with which the dioxin concentration in the gas-like 
excretions which set for a reforming means or the 2nd pyrolysis means, and were reformed or pyrolyzed at the 2nd 
temperature is decomposed or reformed at that it is the temperature which dioxin decomposes [ the 2nd temperature ], 
and this temperature is very low from being carried out by the reducing atmosphere and mineralizing. Therefore, it is 
made to quench to the 3rd temperature so that generation of the dioxin from this state and re-composition may not 
arise, and it may be suppressed [ whether the increase in the dioxin concentration in gas-like excretions can be 
performed, and ]. What is necessary is just to set the 3rd temperature as temperature which the generation reaction of 
dioxin does not produce. For example, generation of dioxin and re-composition are suppressed by quenching at 50 
degrees C or less still more preferably 100 degrees C or less preferably 150 degrees C or less from the gas-like 
excretions in the state where dioxin has decomposed (what is necessary being just the temperature which dioxin 
decomposes even if not the same as the temperature in a reforming means or the 2nd pyrolysis means). It is desirable tc 
cool gas-like excretions as much as possible to the 3rd temperature for a short time at this time. At about 200 degrees C 
- about 400 degrees C, dioxin is generation and because it is [ re-] easy to be compounded, and this can suppress the 
dioxin concentration in gas-like excretions more effectively by shortening time quenching gas-like excretions to the 3r< 
temperature and for dioxin piling up in generation and the temperature requirement which is [ re-] easy to be 
compounded. Therefore, as for cooling of the gas-like excretions in a cooling means, it is desirable to be less than abou 
about 10 seconds preferably, and to quench. 

[0075] Refrigerants, such as water and an oil coolant, are injected directly into gas-like excretions, and it may be made 
to carry out contact cooling as such a cooling means. Gas-like excretions will be neutralized if alkaline powder, such as 
lime powder, is injected to gas-like excretions at this time. Moreover, since HC1 in gas-like excretions contacts lime 
powder and is diffused on a solid-state front face, it can also suppress generation of dioxin, and re-composition, for 



example. 

[0076] As mentioned above, by the 1st pyrolysis means, the reforming means or the 2nd pyrolysis means, and the 
cooling means, the gas-like excretions from a processing-object object change to hydrogen, methane, a carbon 
monoxide, etc., and the dioxin concentration in gas-like excretions is also reduced greatly. Generating of dioxin is 
suppressed processing disassembly of a processing-object object, and decomposition of the gas-like excretions from a 
processing-object object in this invention on two or more step story called the 1st pyrolysis means, and a reforming 
means or the 2nd pyrolysis means, and by maintaining such a decomposition means at reducing conditions. 
[0077] the gas-like excretions cooled with the cooling means - a halogenide, SOx, and NOx etc. when contained, a 
washing means, a desulfurization means, etc. may be made to perform washing of gas-like excretions, and 
desulfurization You may make it have a filter means using activated carbon furthermore. Moreover, you may make it 
introduce the gas-like excretions cooled with the cooling means into neutralization filtration meanses, such as a bag 
filter. You may make it blow slaked lime, filter aid (for example, high particle of voidage, such as a zeolite and 
activated carbon), etc. into the air current of gas-like excretions with a dry venturi tube etc. between a cooling means 
and a neutralization filtration means. 

[0078] Thus, you may make it use the gas-like excretions discharged from the processed processing-object object as a 
heat source of heating of the 1st pyrolysis means, they are supplied to a gas turbine generator, and you may make it 
obtain power. You may make it use this power for the heat source and others of a processor of this invention 
furthermore. 

[0079] Below, processing of the pyrolysis residue of the processing-object object pyrolyzed with the 1st pyrolysis 
means is explained. 

[0080] In order that the processor of this invention may process the body which has a resin and a metal as a part of 
component, it has a means to disassemble and collect die resins mentioned above, and a means to separate and collect 
metals, and a heating-under-reduced-pressure means is a means to separate and collect metals from the residue of the 
processing-object object pyrolyzed with the 1st pyrolysis means. 

[0081] Most resinous principles of a processing-object object are decomposed with the 1st pyrolysis means, and gas- 
like excretions are processed as mentioned above. Moreover, the oxygen density is controlled in the 1st pyrolysis 
means, and the metal in a processing-object body is held at the processing-object object, without [ without it oxidizes 
substantially, and ] evaporating almost. On the other hand, many of resins of a processing-object object remain as 
carbide as a result of the pyrolysis. In this invention, the processing-object object processed with the 1st pyrolysis 
means is transported to a heating-under-reduced-pressure means from the 1st pyrolysis means. 
[0082] The heating-under-reduced-pressure means with which the processor of this invention is equipped possesses the 
1st recovery means which collects the metals evaporated from the body connected to the 1st airtight field equipped witl 
a temperature control means to evaporate alternatively the metal in the body separated by the septum in which the 1st 
pyrolysis means and opening and closing are possible, and the pressure regulation means, and the 1st airtight field. 
[0083] What is necessary is just to use a heating means and a thermometry means as a temperature control means. 
What is necessary is to choose various convection-current heating, radiation heating, etc. as a heating means if needed, 
or to combine, and just to make it use. You may make it a heat source use the power generated by the fuel gas which 
processed and obtained gas-like excretions, or this fuel gas as a heat source. For example, you may make it use 
resistance heating, such as a sheath heater, and may make it burn a fuel oil, gas oil, etc. You may make it use an IH 
means furthermore. What is necessary is just to use various temperature sensors as a thermometry means. 
[0084] With the 1st pyrolysis means, by thermal stress conditions which the metal in a processing-object body hardly 
oxidizes, or it does not evaporate, a processing-object object is pyrolyzed, and it mainly evaporates or (what was 
evaporated is included after oil-izing) carbonizes. And gas-like excretions are processed with a reforming means or the 
2nd pyrolysis means as mentioned above. 

[0085] ****** may change. For example, what is necessary is to have and collect cyclone separation meanses etc. if 
needed in a cooling process, a bag filter, or a path, and just to make it process with a heating-under-reduced-pressure 
means with the pyrolysis residue of the 1st pyrolysis means, when the composition metal of a processing-object object 
etc. mixes into gas-like excretions. 

[0086] What is necessary is just to use an exhaust air means or a pressurization means, and a pressure-survey means as 
a pressure regulation means. An exhaust air means should just use various vacuum pumps, such as a rotary pump, an 
oil diffusion pump, and a booster pump. You may make it introduce a gas in a system for example, from a gas reservoi] 
as a pressurization means. What is necessary is just to use a pressure-survey means according to the degree of vacuum 
which measures the Bourdon tube, a Pirani gage, etc. 

[0087] Moreover, it connects with the 1st airtight field and you may make it prepare a purge field between the 1st 
airtight field of the 1st pyrolysis means and a heating-under-reduced-pressure means. You may make it prepare the 
temperature control means for the preheating of pressure regulation meanses, such as an exhaust air system or a 



pressurization system, and a processing-object object, or cooling in a purge field. Furthermore, you may m<uu= u 
prepare the carrier gas introduction system for the inert gas replacement in a system, and may make it this carrier gas 
introduction system serve with a pressurization system. 

[0088] A processing-object object is introduced into the 1st airtight field through a purge field from a pyrolysis means. 

By preparing a purge field, the 1st airtight field is isolated from the equipment exterior in the case of introduction of tht 

processing-object object to the 1st airtight field. Moreover, since the inside of the 1st airtight field is always exhausted 

and a reduced pressure state can be maintained, the burden of a vacuum pump is mitigated. 

[0089] You may make it a heating-under-reduced-pressure means equipped with two or more airtight fields. For 

example, it connects with the 1st airtight field and you may make it have the 2nd airtight field. 

[0090] Moreover, the 1st airtight field or the 2nd airtight field is adjoined, and you may make it prepare a purge field. 

A processing-object object is taken out from the 1st airtight field or the 2nd airtight field through a purge field in the - 

equipment exterior. 

[0091] In case a processing-object object is taken out from the 1st or 2nd airtight field by establishing a purge field in 
the latter part of the 2nd airtight field, the 1st or 2nd airtight field is isolated from the equipment exterior. Therefore, 
since the inside of the 1st or 2nd airtight field is always exhausted and a reduced pressure state can be maintained, the 
burden of a vacuum pump is mitigated. Moreover, a body can also be intercepted and held from the open air until the 
temperature of the heated processing-object object is cooled by the temperature which does not oxidize under 
atmospheric pressure. 

[0092] That is, a purge field functions as a buffer area with the heating-under-reduced-pressure means exterior, the 1st, 
and 2nd airtight fields also from a viewpoint of processing-object maintenance also from a viewpoint of heating-under- 
reduced-pressure means maintenance. 

[0093] The 1st airtight field with which this heating-under-reduced-pressure means is equipped, and the 2nd airtight 
field are separated by the septum which can be opened and closed. This septum maintains the adiathermancy of each 
field while maintaining the airtightness of each field. For example, you may make it use combining the vacuum door 
which maintains airtightness, and the heat insulation door which maintains adiathermancy. If it is made to separate the 
1st and the 2nd airtight field by septum called a heat insulation door-vacuum door-heat insulation door, the airtightness 
and adiathermancy of each field will be maintained. Thus, by arranging a heat insulation door between a vacuum door 
and the field which this vacuum door separates, even if the big thermal load at a vacuum door is this case, a vacuum 
door can be protected from a thermal load. In this case, a vacuum door is protected from the heat of the 1st and 2nd 
airtight fields. 

[0094] What is necessary is just to make it what septum is arranged, respectively design if needed, although it is 
arranged also between the 2nd airtight field and a purge field between a purge field and the 1st airtight field between 
the heating-under-reduced-pressure means exterior and a purge field though such a septum is natural. For example, 
what is necessary is just to arrange a vacuum door, when the thermal load of a purge room is small. 
[0095] In the 1st airtight field into which the solid-state-like excretions separated from the gas-like excretions of the 
pyrolysis residue of a processing-object object or a processing-object object were introduced, thermal stress conditions 
are adjusted so that the metal in a processing-object body may evaporate. This thermal stress condition may be set up 
beforehand, and the measured value of temperature or a pressure is fed back to a heating means, a pressure regulation 
means, etc., and you may make it control it. The same is said of the 2nd airtight field. 

[0096] In the 1st airtight field into which the processing-object object was introduced, thermal stress conditions are 
adjusted so that the metal in a processing-object body may evaporate. Reduced pressure of the inside of the 1st airtight 
field evaporates the metal in a processing-object body at temperature lower than the bottom of an ordinary pressure. 
Moreover, since an oxygen density also falls and the inside of the 1st airtight field becomes a non-oxidizing 
atmosphere, the metal state of the vaporized metal is maintained. 

[0097] For example, although the boiling point in 760Torr(s) of Zn is 1203K, the boiling point in 743K and 10-4Torr 
of the boiling point in lTorr is 533K. 

[0098] Moreover, although the boiling point in 760Torr(s) (latm) of Pb is 2017K, for example, the boiling point in 
1 100K and 10-3Torr of the boiling point in 10-lTorr is 900K. 

[0099] Thus, a metal is alternatively evaporated according to thermal stress conditions in the 1st airtight field. 
[0100] Moreover, when introduced into the 1st airtight field, since most resins of a processing-object object serve as 
carbide, even if it makes a metal evaporate from a processing-object object, decomposition generation gas hardly 
occurs. Therefore, the vaporized metals are collected in high purity with a metal state, and the load of a vacuum pump 
is also mitigated. 

[0101] A condensation means makes the metal evaporated in the 1st airtight field in this way condense, and are 
collected. 

[0102] For example, the recovery chamber which has an exhaust air system to the 1st airtight field is connected, and th> 



metal evaporated within this chamber is made to cool and condense below to the melting point, ana you may *t 
collect them. You may be made to make the inside of a recovery chamber into for example, counterflow structure or a 
spiral structure. Or you may make it prepare a bulb and the septum which can be opened and closed between a recover 
chamber and an exhaust air system between a recovery chamber and the 1st airtight field. That is, if the metal 
evaporated from the processing-object object is introduced in a recovery chamber, a recovery chamber is closed and it 
cools, and a metal is made to condense and you may make it collect them. 

[0103] If the residence time of the metal evaporated in the recovery chamber becomes long when condensing and 
collecting the vaporized metals continuously, or when condensing and collecting by batch processing, recovery 
efficiency will increase. 

[0104] Moreover, it is N2 in the 1st airtight field. You may make it introduce rare gas as carrier gas. The vaporized 
metal is efficiently introduced into a recovery chamber by carrier gas. 

[0105] You may make it have two or more condensation meanses. It may be made to collect the same metals with two 
or more condensation meanses, and adjust the temperature and the pressure in the 1st airtight field gradually, two or 
more metals are made to evaporate alternatively, respectively, two or more condensation meanses are switched, and 
you may make it collect. 

[0106] Moreover, you may make it connect a condensation means to multi-stage. 

[0107] Thus, the heating-under-reduced-pressure means with which the processor of this invention is equipped 
processes the body which has a resin and a metal as a component. The heating-under-reduced-pressure means with 
which the processor of this invention is equipped enables processing of a body in which it has a resin and a metal as a 
component, by equipping the preceding paragraph of a heating-under-reduced-pressure means to evaporate the 
composition metal of a processing-object object with the 1st pyrolysis means which disassembles the composition resir 
of a processing-object object. By the reforming means linked to the 1st pyrolysis means or the 2nd pyrolysis means, 
and the cooling means, the gas-like excretions from [ out of a pyrolysis means ] the processing-object object dischargee 
are the above-mentioned, are made, and are ****(ed). Therefore, sufficient heating and sufficient reduced pressure 
which a metal evaporates can be performed with a heating-under-reduced-pressure means. Moreover, since a 
processing-object object is disassembled on conditions which the metal of a processing-object object seldom oxidizes, 
or it does not evaporate within the 1st pyrolysis means, with a heating-under-reduced-pressure means, separation 
recovery of the metal is effectively carried out from a processing-object object. 

[0108] 1st pyrolysis means by which the heating-under-reduced-pressure means with which the processor of this 
invention is equipped was equipped with a temperature control means to carry out to make the metal contained in this 
processing-object object evaporate, and the pressure regulation means, from the processing-object object, The 2nd 
airtight field equipped with a temperature control means to evaporate alternatively the metal in the processing-object 
body separated from the 1st airtight field by the septum which can be opened and closed, and the pressure regulation 
means, It connects with the 1st airtight field and you may make it provide a condensation means to make the metal 
made to evaporate from a processing-object object condense, and the 2nd recovery means which collects the metals 
which connected with the 2nd airtight field and were evaporated from the processing-object object. 
[0109] Thus, you may make it have two or more airtight fields which make the metal with which a heating-under- 
reduced-pressure means is included in processing-object objects, such as a pyrolysis residue of the 1st pyrolysis means : 
etc. evaporate. Namely, in case the body which has the 1st metal and 2nd metal as a component is processed It has the 
temperature control means and the oxygen density regulation means of pyrolyzing a processing-object object so that th< 
1st and 2nd metals may seldom oxidize with the 1st pyrolysis means. The 1st airtight field equipped with a temperature 
control means to evaporate alternatively the 1st metal in the processing-object body separated from the 1st [ this ] 
pyrolysis means by the septum which can be opened and closed, and the pressure regulation means, The 2nd airtight 
field equipped with a temperature control means to evaporate alternatively the 2nd metal in the body separated from th< 
1st airtight field by the septum which can be opened and closed, and the pressure regulation means, You may make it 
provide the 1st condensation means which makes the 1st metal evaporated from the body connected to the 1st airtight 
field condense, and the 2nd condensation means which collects the 2nd metals which connected with the 2nd airtight 
field and were evaporated from the processing-object object. The feature of this heating-under-reduced-pressure means 
is to have had two or more 2nd airtight field. By having two or more 2nd airtight field, two or more metals contained ir 
a body are evaporated alternatively, respectively, and condensation recovery is carried out. 
[0110] Moreover, the heating-under-reduced-pressure means with which the processor of this invention is equipped 
Were connected and arranged by one airtight field equipped with the temperature control means and the pressure 
regulation means, and this airtight container. The 1st condensation means which collects the 1st metals evaporated fron 
the body when the temperature and the pressure in an airtight container were adjusted so that the 1st metal in a 
processing-object body may evaporate alternatively, When the temperature and the pressure in an airtight container are 
adjusted so that the 2nd metal in a body which connected with the airtight container and was arranged may evaporate 



alternatively, you may make it provide the 2nd condensation means which collects the 2nd metais evaporaieu num 
body. It is the heating-under-reduced-pressure means with which the processor equipped with two or more 
condensation meanses by which this heating-under-reduced-pressure means accepted the conditions in one airtight 
container to the heating-under-reduced-pressure means mentioned above being equipped with two or more airtight 
fields where conditions, such as temperature in an airtight container, a pressure, and oxygen density conditions, differ i 
equipped. 

[01 1 1] The temperature control means in an airtight container, i.e., the temperature control means of a processing- 
object object, should just use a heating means and a temperature sensor like the above-mentioned. The need is 
accepted, various heating meanses, such as convection current and radiation, are chosen or combined, and you may 
make it use also about heating. What is necessary is just to use an exhaust air means, a pressurization means, and a 
pressure-survey means as well as [ means / pressure regulation ] the above-mentioned heating-under-reduced-pressure 
means. An exhaust air means should just use various vacuum pumps, such as a rotary pump, an oil diffusion pump, anc 
a booster pump. You may make it introduce a gas in a system for example, from a gas reservoir as a pressurization 
means. What is necessary is just to use a pressure-survey means according to the degree of vacuum which measures th* 
Bourdon tube, a Pirani gage, etc. What is necessary is just to make it have like [ means / condensation ] the above- 
mentioned. 

[0112] Moreover, as the 1st and 2nd condensation means, the recovery chamber which has an exhaust air system, for 
example to an airtight field is connected, and the metal evaporated within this chamber is made to cool and condense 
below to the melting point, and you may make it collect them. You may be made to make the inside of a recovery 
chamber into for example, counterflow structure or a spiral structure. Or you may make it prepare a bulb and the 
septum which can be opened and closed between a recovery chamber and an exhaust air system between a recovery 
chamber and the 1st and 2nd airtight field. That is, if the metal evaporated from the processing-object object is 
introduced in a recovery chamber, a recovery chamber is closed and it cools, and a metal is made to condense and you 
may make it collect them. 

[01 13] For example, a temperature control means to hold the processing-object object with which lead is contained for 
a heating-under-reduced-pressure means, and to adjust the temperature within a heating-under-reduced-pressure means 
The control means which control a temperature control means and a pressure regulation means so that the lead in a 
processing-object body evaporates alternatively a pressure regulation means to adjust the pressure of a heating-under- 
reduced-pressure means, and the temperature and the pressure within a heating-under-reduced-pressure means, If a 
recovery means to make the lead evaporated from the processing-object object linked to the heating-under-reduced- 
pressure means condense is provided, lead is recoverable from the pyrolysis residue (the shape of a solid-state and 
liquid component which were separated from gas-like excretions are included) of a processing-object object. 
[01 14] The heating-under-reduced-pressure means of this processor introduces a processing-object object in an airtight 
container, adjusts the temperature, pressure, or oxygen density in an airtight container, makes the lead in a processing- 
object body evaporate alternatively, and is to dissociate and collect from a processing-object object The inside of an 
airtight container is controlled to predetermined temperature and a flow and pressure requirement which this metal 
evaporates alternatively, and it dissociates and you may make it collect from a processing-object object also about 
metals other than lead furthermore. 

[0115] Moreover, even if it is the case where a processing-object object contains lead and a resin, in the 1st pyrolysis 
means, by pyrolyzing a processing-object object on conditions which lead does not evaporate or seldom oxidize first, a 
resin portion can be decomposed (gasification, oil-izing, carbide-izing), and the lead which was made to evaporate lead 
alternatively and subsequently evaporated it with the heating-under-reduced-pressure means can be collected in the 
state of a metal. By pyrolyzing the composition resin of a processing-object object with the 1st pyrolysis means, the 
lead in a processing-object body is positively recoverable. 

[0116] And you may make it the processor of this invention equipped with the control means which control such a 
temperature control means, a pressure regulation means, or an oxygen density regulation means. Holding the 
temperature within the 1st pyrolysis means, and an oxygen density so that the metal in a processing-object body may 
not oxidize, to pyrolyze a processing-object object, these control means are controlled so that the metal in a heating- 
under-reduced-pressure means evaporates alternatively. These control means are measured by the temperature sensor 
which mentioned the state of an airtight field above, the pressure sensor, the oxygen density sensor, etc., feed back this 
measured value to a heating means, an exhaust air system, a pressurization system, a carrier gas introduction system, 
etc., and you may make it optimize the state in an airtight container. 

[01 17] And you may make it such control equipped with a control unit which considers as an output the signal which 
operates a heating means, an exhaust air system, a pressurization system, a carrier gas introduction system, etc. so that 
the conditions in an airtight container may be optimized by considering the parameter of the state in the airtight field oi 
a heating-under-reduced-pressure means as an input. You may make it store this control circuit in the storage means of 



a control unit as a program. These control means unify with the 1st pyrolysis means, a retorming means, me ^nu 
pyrolysis means, a cooling means, etc., and you may make it control them. 

[0118] The pyrolysis process in the art of this invention is a process which heats a processing-object object under 
oxygen density control, and pyrolyzes a processing-object object. 

[01 19] Melting etc. begins from about 50 degrees C, it decomposes at about 180-500 degrees C, and resins, such as a 
plastic, mainly discharge the hydrocarbon system gas of CI -CI 6. As mentioned above, the gas-like excretions 
produced by pyrolyses, such as these resins, are processed so that dioxin may not occur, and they are recycled as fuel 
gas. 

[0120] As for the pyrolysis of this processing-object object, it is desirable to carry out, where the oxygen density in a 
chamber is adjusted as mentioned above. An oxygen density introduces carrier gas, such as Ar, and you may make it 
adjust it, and may make it adjust it with the total pressure in the chamber of the 1st pyrolysis means. 
[0121] By adjusting an oxygen density at the 1st pyrolysis process, and maintaining the inside of a system at a reducing 
atmosphere, oxidization of metals, such as lead, can be prevented and generating of dioxin can also be suppressed. 
Moreover, by adjusting an oxygen density apart from total pressure, metaled oxidization can be prevented without 
reducing the thermal conductivity within the 1st pyrolysis means, and the pyrolysis efficiency of a processing-object 
object and the recovery efficiency of gas-like excretions improve. Carrier gas, such as Ar, is introduced depending on 
the case, the 1st pyrolysis means is pressurized, and you may make it disassemble a resin. 
[0122] What is necessary is just to be able to decompose into the grade which does not have a bad influence on 
separation of the metal in a heating-under-reduced-pressure means, and recovery with the 1st pyrolysis means, althougl 
pyrolyzing completely is desirable as for the resin in a processing-object body. Since the moisture and oil content in a 
processing-object body are almost removed from a processing-object object at a pyrolysis process, they do not have a 
bad influence on the process which makes a metal evaporate. 

[0123] For example, although it is about 1745 degrees C that lead (metal) shows the vapor pressure of 760mmHg(s), at 
a lead oxide, lower 1472 degrees C show the vapor pressure of 760mmHg(s). Therefore, by controlling the oxygen 
density of the 1st pyrolysis means, it can suppress that metal lead oxidizes to a lead oxide, leaden scattering can be 
prevented, and lead can be more positively collected with a heating-under-reduced-pressure means. 
[0124] Thus, if a processing-object object is pyrolyzed maintaining so that the metal in a processing-object body may 
seldom oxidize, this processing-object object will be heated under reduced pressure so that the metal contained in the 
pyrolyzed processing-object object may evaporate, and metals will be separated and collected out of a processing- 
object body. 

[0125] When two or more metals are contained in the processing-object body, the purpose metal is made to evaporate 
alternatively according to the difference of vapor pressure. 

[0126] For example, the temperature which lead evaporates changes with the pressures in a chamber. Under 
atmospheric pressure, the vapor pressure of iron, copper, and tin does not reach ImmHg to the vapor pressure of the 
lead at the time of heating at 1400 degrees C being 84mmHg(s), either. Therefore, only a lead steam can be mostly 
generated alternatively from a processing-object object by heating a processing-object object at about 1400 degrees C. 
[0127] Moreover, in the vapor pressure of tin, under atmospheric pressure, the vapor pressure of 15mmHg(s) and 
copper does not reach 3mnvHg(s) to the vapor pressure of 1740-degree C lead being 760mmHg(s), either. Therefore, 
only a lead steam can be mostly generated alternatively from a body by heating a body at about 1740 degrees C. 
[0128] Moreover, the metal in a processing-object body can be made to evaporate at still lower temperature by 
decompressing the inside of an airtight container. 

[0129] If the pressure in the airtight field of a heating-under-reduced-pressure means is adjusted to 10-lTorr, only a 
lead steam can be mostly generated alternatively from a body by heating about to 1 100K mostly. Moreover, if the 
pressure in an airtight field is adjusted to 10-3Torr, only a lead steam can be mostly generated alternatively from a bod] 
by heating about to 900K mostly. Furthermore, if the pressure in an airtight field is adjusted to 10-4Torr, only a lead 
steam can be mostly generated alternatively from a body by heating about to 700K mostly. Thus, the steam of metals 
including the lead generated alternatively is the condensation means cooled below to the melting point of the metal, am 
are collected as a metal. 

[0130] Thus, when condensing and crystallizing and collecting the metals made to evaporate from a processing-object 
object, recovery becomes high by setting up the residence time of the steamy lead in equipment for a long time. 
Therefore, it is suitable for the structure of a condensation means to make it counterflow structure or a spiral structure. 
[0131] Moreover, it is N2 to the condensation means from the airtight field of a heating-under-reduced-pressure means 
By passing rare gas, such as Ar, as carrier gas, metallic fumes can be collected more nearly alternatively. 
[0132] If it is made to perform the 1st pyrolysis process and heating-under-reduced-pressure process continuously, 
injection energy can be suppressed greatly. That is, gaseous thermal conductivity needs to supply such big energy that 
the inside of an airtight container is decompressed at a heating-under-reduced-pressure process since it decreases 



according to the failure of pressure. In the processor of this invention, and an art, the 1st pyroiysis means anu ueauug- 
under-reduced-pressure means are connected so that cooling of a processing-object object may be suppressed, and if 
the 1st pyroiysis process is used as a preheating stage of a heating-under-reduced-pressure means to make a metal 
evaporate, the energy supplied at a heating-under-reduced-pressure process can be saved greatly. Moreover, it can also 
prevent that the processing-object object currently heated with the 1st pyroiysis means oxidizes and burns in the 
atmosphere. For example, you may make it connect the airtight field of the 1st pyroiysis means and a heating-under- 
reduced-pressure means through a purge room. 

[0133] Moreover, you may make it the heating-under-reduced-pressure means with which the processor of this 
invention is equipped equipped with the control means which control a temperature-control means and a pressure 
regulation means so that a metal evaporates the airtight field which holds the processing-object object which has the Is 
portion joined with the metal, and the 2nd portion inside, a temperature-control means adjust the temperature in an 
airtight field, a pressure regulation means adjust the pressure in an airtight field, and the temperature and the pressure ii 
an airtight field. 

[0134] Moreover, the airtight field which holds the processing-object object which has the 1st portion joined with the 
alloy which has the 1st metal and 2nd metal, and the 2nd portion inside, You may make it provide the control means 
which control a temperature control means and a pressure regulation means so that an alloy evaporates a temperature 
control means to adjust the temperature in an airtight field, a pressure regulation means to adjust the pressure in an 
airtight field, and the temperature and the pressure in an airtight field. 

[0135] For example, you may make it separate or collect at least one elements from a processing-object object as the 
1st metal among Zn, Cd, Hg, Ga, In, Tl, Sn, Pb, Sb, Bi, Ag, or In. 

[0136] Moreover, it can dissociate and collect also about metals other than this by adjusting the temperature in an 
airtight field, a pressure, and an oxygen density with a metal state (refer to drawin g 13 , drawing 18 , and drawing 19 ). 
Especially this is the same through all the portions of this invention, when not stating. 

[0137] What is necessary is to introduce into the airtight field of a heating-under-reduced-pressure means the pyroiysis 
residue of a processing-object object which has the 1st portion pyrolyzed with the 1st pyroiysis means, and the 2nd 
portion, to seal this airtight field, and just to adjust the temperature and the pressure in an airtight field so that the metal 
which has joined the processing-object object which has the 1st portion and 2nd portion may evaporate. 
[0138] Moreover, when a junction metal is the alloy which has the 1st metal and 2nd metal, the temperature and the 
pressure in an airtight field are adjusted so that the 1st metal in an alloy may evaporate alternatively first, and you may 
make it adjust the temperature and the pressure in an airtight field next, so that the 2nd metal in an alloy may evaporate 

[0139] For example, the temperature and the oxygen density within the 1st pyroiysis means are controlled so that the 
mounting substrate which consists of electronic parts joined with the alloy which has the substrate which has a resin as 
a component for the 1st pyroiysis means, this substrate, the 1st metal, and the 2nd metal is introduced and the 1st of an 
alloy and the 2nd metal do not evaporate, and so that a resin pyrolyzes. And the pyroiysis residue of a mounting 
substrate is introduced into a heating-under-reduced-pressure means, the temperature and the pressure in the airtight 
field of a heating-under-reduced-pressure means are controlled so that the 1st metal in an alloy evaporates alternatively 
and you may make it control the temperature and the pressure in an airtight field so that the 2nd metal in an alloy 
subsequently evaporates. 

[0140] Thus, these metals can be separated and collected from a processing-object object, even when according to this 
invention the junction of a processing-object object which has the portion joined with the metal or alloys to which a 
printed circuit board and various electronic parts were joined with pewter alloys, such as Pb-Sn, etc., for example, such 
as a mounting substrate, can be canceled and poisonous metal, such as lead, is contained in the junction alloy. 
[0141] That is, junction can be canceled by introducing the processing-object object pyrolyzed with the 1st pyroiysis 
means in the airtight field of a heating-under-reduced-pressure means, adjusting the temperature in an airtight field, a 
pressure, an oxygen density, etc., and making the joined metal or alloy evaporate. What is necessary is just to collect 
the vaporized metals. 

[0142] the case where a processing-object object has a resin as a component — first - a resin portion — the 1st pyrolysit 
means - decomposing thermally - evaporation and oil-izing ~ it carbonizes To adjust disassembly of this resin on 
conditions a metal seldom oxidizes or do not evaporate the temperature within the 1st pyroiysis means, and an oxygen 
density, and what is necessary is just made to perform it. Even when a metal evaporates from a processing-object 
object, it condenses and collects, for example with a cooling means etc., and you may make it introduce into a heating- 
under-reduced-pressure means. 

[0143] Subsequently, the temperature in an airtight field and a pressure are adjusted and the junction metal in a 
processing-object body is made to evaporate alternatively. What is necessary is to adjust the temperature in an airtight 
field, and a pressure according to each metal, and just to make it evaporate alternatively for every metal, when two or 



more metals (element) are contained in a processing-object body. 

[0144] The junction can be canceled if it is the processing-object object joined with the metal or the alloy besides the 
mounting substrate. 

[0145] For example, a mounting substrate is introduced without crushing to the processor of this invention, it pyrolyze* 
at temperature which adjusts an oxygen density, and lead seldom oxidizes and evaporates (for example, about 450-500 
degrees C), and the composition resin of a mounting substrate is disassembled. And introduce the pyrolyzed mounting 
substrate into a heating-under-reduced-pressure means, heat so that lead may evaporate, and make lead evaporate (for 
example, 10-3Torr about 900 K), and tin is made to evaporate similarly, and it separates into electronic parts and the 
circuit board (the substrate in which electronic parts are carried is called circuit board here), and you may make it 
collect mounting substrates. 

[0146] What is necessary is just to prepare a metaled separation means in the processor of gas-like excretions, even if 
metals, such as lead, evaporate with the 1st pyrolysis means. 

[0147] Moreover, after introducing a mounting substrate into the processor of this invention and collecting lead for 
example, heat to about 973K, Zn, Sb, etc. are made to evaporate farther, and you may make it collect. 
[0148] Heat to about 1773K further, for example, Au, Pt, Pd, Ta, nickel, Cr, Cu, aluminum, Co, W, Mo, etc. are made 
to evaporate, and you may make it collect. A pewter alloy may not be restricted to Pb-Sn, for example, the so-called Pb 
free pewters, such as Ag-Sn, Zn-Sn, In-Sn, Bi-Sn, Sn-Ag-Bi, and Sn-Ag-Bi-Cu, are sufficient as it. Moreover, it may 
be joined with the alloys and metal simple substances other than these. 

[0149] moreover, the processing-object object which the processing-object object which the resin and the metal unified 
could be processed effectively according to this invention, i.e., the resin and the metal unified — the 1st pyrolysis mean 
- introducing -- first — a resin portion -- decomposing thermally - evaporation and oil-izing — it carbonizes To adjust 
disassembly of this resin on conditions a metal seldom oxidizes or do not evaporate the 1st temperature, oxygen 
density, or pressure of a pyrolysis means, and what is necessary is just made to perform it. 

[0150] When it is difficult to still separate a metal out of a processing-object body, subsequently to a heating-under- 
reduced-pressure means it introduces, the temperature in an airtight field and a pressure are adjusted, and the metal in a 
processing-object body is made to evaporate alternatively only by this operation. What is necessary is to adjust the 
temperature in an airtight field, and a pressure according to each metal, and just to make it evaporate alternatively for 
every metal, when two or more metals (element) are contained in a processing-object body. Thus, in this invention 
equipment and an art, not only the processing-object object that only has a resin and a metal but the processing-object 
object which the resin and the metal unified can be processed. The printed circuit board which metals laminated with 
plastic film, such as packing containers, such as a pouch-packed food, such as an aluminum foil, and a resin, copper, 
nickel, unified as a processing-object object which has such a resin and a metal, for example, a flexible substrate or the 
tape carrier package of TAB, IC and LSI, a resistor, or shredder dust can be raised as one example, 
[0151] In order for the composition metal of a processing-object object to oxidize as a whole or to make it not 
evaporate, the pressure in an airtight field is controlled, you may make it heat waste, the oxygen density in an airtight 
field is controlled, and you may make it heat a processing-object object. In order to control an oxygen density, it may 
be made to adjust oxygen tension, and gas, such as nitrogen gas and rare gas, is introduced in an airtight field, and you 
may make it adjust the oxygen density in a system by adjusting the total pressure in an airtight field. If oxidization of a 
resin portion progresses quickly by heating of a processing-object object (i.e., if it burns out), since the metal part 
currently united with a resin portion will also oxidize, it will become an oxide and utility value not only falls, but it wil 
lead to generating of dioxin as mentioned above, cautions are required. 

[0152] Moreover, when the metal part consists of two or more metals, heat further, it is made to evaporate alternatively 
for every element, and you may make it collect. 

[0153] The decomposition generation gas of the resin of a processing-object object is made to condense, and you may 
make it collect it, for example, may make it oil-ized equipment etc. recover it. When what is necessary is to make it 
adsorb and just to make it collect and a halogenated hydrocarbon etc. occurs, you may make it disassemble hydrogen 
gas using a catalyst etc. 

[0154] Moreover, when a resin contains chlorine, such as a resin of a polyvinyl chloride system, the iron heated to the 
elevated temperature is made to contact, and you may make it collect as halogenation iron by the gas-like excretions 
processors between the 1st pyrolysis means, and a reforming means or the 2nd pyrolysis means, between a reforming 
means or the 2nd pyrolysis means, and a cooling means, etc. 

[0155] Processing of the aluminum foil (it is the same the following called resin covering aluminum foil) laminated 
with the plastic film used for example, for various packing containers etc. as one example of processing is explained. 
[0156] Less than 400 degrees C of decomposition of carbonization, oil-izing, etc. of the resin section are [ the 1st 
temperature ] insufficient Moreover, since aluminum will be fused if it heats at 650 degrees C or more, by setting the 
1st temperature as about 400-650 degrees C, and pyrolyzing it, a resin portion is decomposed (evaporation, oil-izing, 



carbonization), and aluminum foils are collected with a metal state, 

[0157] It is still more suitable, if the pressure within the 1st pyrolysis means is decompressed to about 10 to 2 or less 
Torrs, or gas, such as Ar, is introduced and an oxygen density is adjusted and pyrolyzed. It is still more desirable if the 
1st temperature is also set as 550-600 degrees C. 

[0158] Moreover, this invention can also process processing-object objects, such as the circuit board which a resin and 
copper unified. For example, after a resin and copper pyrolyze the circuit board by which the laminating was carried 
out with the 1st pyrolysis means and pyrolyze a resinous principle, it introduces into a heating-under-reduced-pressure 
means. The copper of the circuit board fuses under reduced pressure, and a pyrolysis residue is further heated so that it 
may condense granular with the surface tension. And separation with copper and carbide becomes easy by taking out 
this processing-object object from a heating-under-reduced-pressure means through a purge room. 
[0159] 

[Embodiments of the Invention] It explains to a detail further, referring to drawing about this invention below, 
[0160] (Operation form 1) Drawing 1 is drawing of the processor of this invention showing one example roughly. 
Drawing 2 is drawing showing typically the composition of the processor of this invention illustrated to drawing 1 . 
[0161] The pyrolysis furnace 20 which is the 1st pyrolysis means which pyrolyzes the processing-object object with 
which this processor 10 contains a resin and a metal at the 1st temperature, The gas resolver 30 reformed or pyrolyzed 
at the 2nd temperature into which dioxin decomposes the gas-like excretions which it connected with this pyrolysis 
furnace 2, was arranged, and were produced from the processing-object object, So that it may connect with the gas 
resolver 30, and may be arranged and the increase in the dioxin concentration in the gas-like excretions reformed at the 
2nd temperature may be suppressed The cooling tower 40 which is a cooling means to quench gas-like excretions to th« 
3rd temperature, The heating-under-reduced-pressure furnace 50 which heats the residue produced by the pyrolysis of < 
processing-object object, the solid separated from gas-like excretions under reduced pressure so that the metal 
contained in this residue may evaporate, and the recovery chamber 60 which condenses the metal evaporated from the 
residue are provided. 

[0162] That is, the processor of this invention introduces the processing-object object containing a resin and a metal 
into a pyrolysis furnace, and pyrolyzes it, the gas-like excretions discharged from the processing-object object are 
processed by the gas resolver and the gas-like excretions processor by which the principal part is constituted from a 
cooling tower, and clean gas fuel is formed, and the pyrolysis residue of the harmless-izing and processing-object 
object which discharged gas-like excretions is introduced into a heating-under-reduced-pressure furnace, and carries 
out separation recovery of the metal. 

[0163] The pyrolysis furnace 20 is pyrolyzed at the 1st temperature by which a processing-object object is pyrolyzed 
under oxygen density control, and extracts gas-like excretions from shredder dust, the waste circuit board, etc. With 
gas-like excretions, although it consists of an exhaust gas fundamentally, the case where a solid-state-like particle, a 
liquid particle, etc. which are mixed in this exhaust gas are included is not eliminated here. 

[0164] Drawing 3 is drawing of the structure of the pyrolysis furnace 20 showing one example typically. The pyrolysis 
furnace 20 consists of a pyrolysis chamber 21 which pyrolyzes a processing-object object, and a combustion chamber 
22 which heats the pyrolysis chamber 21, burns the fuel gas introduced from the fuel gas piping 23 in a combustion 
chamber 24, and is heating the inside of the pyrolysis chamber 21 with this heat of combustion. While the temperature 
control means and oxygen density regulation means which are not illustrated are arranged in the pyrolysis furnace 20 
and maintaining the inside of the pyrolysis chamber 21 at the 1st temperature, the oxygen density is adjusted so that a 
pyrolysis may be performed by the reducing atmosphere. 

[0165] What is necessary is just to use a heating means and a thermometry means as a temperature control means to 
adjust the 1st temperature of the pyrolysis furnace 20. What is necessary is to choose various convection-current 
heating, radiation heating, etc. as a heating means if needed, or to combine, and just to make it use. For example, you 
may make it use resistance heating, such as a sheath heater, and may make it burn gas, a fuel oil, gas oil, etc. out of a 
chamber. Furthermore, you may make it reuse the gas discharged from the resin of a processing-object object etc. as 
fuel gas as a heat source of the processor of this invention made into the start of pyrolysis furnace 20, after neutralizing 
reforming, harmless-izing, and. Moreover, clean ********** obtained as mentioned above, for example is introduced 
into a gas turbine generator, it changes into power, and you may make it use for operation of the processor of this 
inventions including the pyrolysis furnace 20 with this power. 

[0166] What is necessary is just to use various temperature sensors as a thermometry means. In order that it may sever 
the generation source of dioxin on a multi-stage story so that it may mention later although what is necessary is just to 
set it up so that the metal of a processing-object object may not oxidize as much as possible while the resin of a 
processing-object object pyrolyzes the 1st temperature, it is suitable to maintain the pyrolysis furnace 20 at reducing 
conditions. For example, the chlorine of this aromatic system hydrocarbon compound is decomposed into HC1 etc. by 
pyrolyzing the aromatic system hydrocarbon compound containing chlorine under reducing conditions. Therefore, 



generating of dioxin is suppressed. 

[0167] At this pyrolysis fUrnace 20, about 250 degrees C - about about 600 degrees C of processing-object objects are 
more preferably pyrolyzed by the about 400-550-degree C temperature requirement. What is necessary is just to adjust 
this 1st temperature if needed by the property of a processing-object object, composition, etc. By setting the 1st 
temperature of the pyrolysis furnace 20 as low temperature comparatively, evaporation of the heavy metal of a 
processing-object object etc. can be prevented, and it is **. Separation recovery can be more efficiently carried out at 
the latter heating-under-reduced-pressure furnace 50. Moreover, the load of the pyrolysis furnace 20 is also reduced, a 
life can be lengthened and processing cost can be reduced. 

[0168] You may make it an oxygen density regulation means use the oxygen density sensor and carrier gas introductioi 
system which are for example, an oxygen density measurement means. 

[0169] You may make it an oxygen density sensor use the so-called zirconia sensor which adopted the zirconia 
(zirconium oxide), and it is CO and C02 at an infrared spectroscopy. You may make it measure absorption. 
Furthermore, what is necessary is to make it use GC-MS, and to choose if needed, or to combine, and just to make it 
use. 

[0170] You may make it use rare gas, such as Ar, as carrier gas gas. Moreover, the oxygen density in the pyrolysis 
furnace 20 is not only adjusted by this carrier gas, but it can lead gas to the gas resolver 30 by it efficiently. 
Furthermore, you may make it serve with a pressure regulation means. 

[0171] In addition, you may make it rotary kiln etc. used for the pyrolysis furnace 20 that what is necessary is just to bt 
able to pyrolyze a processing-object object under oxygen density control. 

[0172] Moreover, you may make it form shredder 25 in the preceding paragraph of the pyrolysis furnace 20 (refer to 
drawing 10 ). After shredder crushes and classifies the carried-in processing-object object from the equipment exterior, 
it may be made to introduce into the pyrolysis furnace 20, and you may make it introduce into the pyrolysis furnace 20 : 
without crushing. When a processing-object object is the waste circuit board, it is suitable to introduce into the 
pyrolysis furnace 20, without crushing. 

[0173] The inside of the pyrolysis furnace 20 at which the processing-object object was introduced should just adjust 
temperature and oxygen density conditions so that the state of the metal in a processing-object body may not oxidize as 
much as possible, and so that it can do, and the chlorine combined with the organic compound on the occasion of the 
pyrolysis of a resin may restrict and it may mineralize it. This temperature and oxygen density conditions may be set u\ 
beforehand, and the measured value of temperature or an oxygen density is fed back to a heating means, an oxygen 
density regulation means, etc., and you may make it control it. What is necessary is just to carry out as [ use / a zirconi< 
sensor etc. ], when an oxygen density needs to be measured. 

[0174] Moreover, you may make it control the pressure in the pyrolysis chamber 21 of the pyrolysis furnace 20. For 
example, if the inside of the pyrolysis chamber 21 is decompressed, an oxygen density will also fall and a processing- 
object object will not oxidize rapidly by heating. Moreover, generally, although a lot of decomposition generation gas 
occurs from a resin by heating, a resin hardly generates oxygen, even if it decomposes. Furthermore, the decompositior 
product of a resin is also evaporated easily. 

[0175] On the other hand, reduced pressure reduces the thermal conductivity in the pyrolysis chamber 21. However, if 
the inside of the pyrolysis furnace 20 is a non-oxidizing atmosphere, a processing-object object will not oxidize under 
atmospheric pressure or pressurization. Therefore, if the inside of the pyrolysis chamber 21 is a non-oxidizing 
atmosphere, it can pressurize and the thermal conductivity in a system will improve. 

[0176] The gas-like excretions discharged from a processing-object object are introduced through piping to the gas 
resolver 30. Although the cyclone separator 29 which separates solid-state-like excretions, such as dust in gas-like 
excretions, is arranged between the pyrolysis furnace 20 and the gas resolver 30 in the processor 10 illustrated to 
drawing 1 , you may make it have this cyclone separator 29 if needed. 

[0177] The gas resolver 30 pyrolyzes or reforms the gas-like excretions discharged from the processing-object object a 
the 2nd temperature higher than the 1st temperature. Pyrolysis or reforming means changing the hydrocarbon system 
compound contained in the gas-like excretions discharged from the processing-object object to more low-molecular 
hydrogen, methane, a carbon monoxide, etc. here. Moreover, you may be made to perform hydrorefming processing 
(kydroreforming) etc. It is suitable to maintain the inside of a system at reducing conditions, and to reform it also from 
a viewpoint of severing the generation source of dioxin as mentioned above. Moreover, if the inside of the gas resolver 
30 is maintained at a reducing atmosphere, you may make it introduce little air in the gas resolver 30. Not only in 
addition to a pyrolysis but this, in the gas resolver 30, you may be made to perform catalytic cracking using a catalyst. 
Solid acids, such as a silica alumina and a zeolite (aluminosilicate), are made to support metals, such as Pt and Re, and 
you may make it use them for them as a catalyst, for example. 

[0178] By dissociating with the pyrolysis furnace 20 and having the gas resolver 30, the gas-like excretions from a 
processing-object object can be processed at the 2nd temperature higher than the 1st temperature, and reforming of gas 



like excretions and mineralization of chlorine can carry out effectively. 

[0179] As for the gas resolver 30, it is desirable to maintain conditions which the dioxin which originates in a 
processing-object object direcdy or indirecdy decomposes as much as possible. For example, remarkable dioxin can be 
decomposed by setting the 2nd temperature as about 800 degrees C. Moreover, dioxin can be decomposed still more 
effectively by setting more preferably 1000 degrees C or more of 2nd temperature as 1200 degrees C or more. Since 
this gas resolver 30 is set as the 2nd temperature which dioxin decomposes, it will also produce the pyrolysis of the 
hydrocarbon of gas-like excretions simultaneously at this 2nd temperature. 

[0180] By being reformed and pyrolyzed by the gas resolver 30, the hydrocarbon system compound contained in the 
gas-like excretions discharged from the processing-object object is made low-molecular, and changes to hydrogen, 
methane, a carbon monoxide, etc. Moreover, when dioxin is contained in gas-like excretions, most of these dioxin is 
decomposed. Furthermore, it mineralizes organic chlorine and re-composition of dioxin is suppressed. 
[0181] Drawing 4 is drawing of the structure of the gas resolver 30 showing one example typically. In the chamber 
filled up with corks, the gas resolver illustrated to drawing 4 (a) forms temperature conditions which a reducing 
atmosphere and dioxin decompose while pyrolyzing and reforming gas-like excretions by introducing the gas-like 
excretions from the pyrolysis furnace 20, and little air. 

[0182] The gas resolver illustrated to drawing 4 (b) is heated to temperature into which fuel gas and air are burned and 
dioxin decomposes a chamber, introduces the gas-like excretions from the pyrolysis furnace 20 in this chamber, and it 
pyrolyzes and it is reformed. 

[0183] You may make it have catalytic-cracking meanses, such as a catalyst which was mentioned above, for example, 
in the chamber of the gas resolver 30. 

[0184] Moreover, you may make it have the temperature control means and oxygen density measurement means for 
adjusting the temperature in a chamber, and an oxygen density to the gas resolver 30 if needed. You may make it use 
the above oxygen density sensors and a carrier gas introduction system as an oxygen density regulation means. 
Furthermore, you may make it connect a hydrogen gas reservoir, and may make it connect inert gas reservoirs, such as 
Ar 

[0185] Thus, the gas-like excretions contained in the gas-like excretions discharged from the processing-object object 
are made low-molecular by the gas resolver 30 or the 2nd pyrolysis means, and change to hydrogen, methane, a carbon 
monoxide, etc. 

[0186] The gas-like excretions pyrolyzed and reformed with the gas decomposition means 30 are introduced into a 
cooling tower 40, 

[0187] It connects with the gas resolver 30 and a cooling tower 40 is arranged, and it quenches the gas-like excretions 
reformed or pyrolyzed at the 2nd temperature to the 3rd temperature so that the increase in the dioxin concentration in 
these gas-like excretions may be suppressed. 

[0188] That is, the chlorine of the hydrocarbon system compound with which the dioxin concentration in the gas-like 
excretions which set for the gas resolver 30 or the 2nd pyrolysis means, and were reformed or pyrolyzed at the 2nd 
temperature is decomposed or reformed at that it is the temperature which dioxin decomposes [ the 2nd temperature ], 
and this temperature is very low from being carried out by the reducing atmosphere and mineralizing. Therefore, it is 
made to quench to the 3rd temperature so that generation of the dioxin from this state and re-composition may not 
arise, and it may be suppressed [ whether the increase in the dioxin concentration in gas-like excretions can be 
performed, and ]. What is necessary is just to set the 3rd temperature as temperature which the generation reaction of 
dioxin does not produce. For example, generation of dioxin and re-composition can be suppressed by quenching to 35 
degrees C or less most preferably 50 degrees C or less still more preferably 100 degrees C or less 150 degrees C or less 
from the gas-like excretions in the state where dioxin has decomposed (what is necessary being just temperature higher 
than temperature which dioxin decomposes even if not the same as the 2nd temperature in the gas resolver 30). It is 
desirable to cool gas-like excretions as much as possible to the 3rd temperature for a short time at this time. At about 
200 degrees C - about 400 degrees C, dioxin is generation and because it is [ re-] easy to be compounded, and this can 
suppress the dioxin concentration in gas-like excretions more effectively by shortening time quenching gas-like 
excretions to the 3rd temperature and for dioxin piling up in generation and the temperature requirement which is [ re-] 
easy to be compounded as much as possible. Therefore, as for cooling of the gas-like excretions in a cooling tower 40, 
it is desirable to be less than about about 10 seconds preferably, and to quench. 

[0189] Refrigerants, such as water and an oil coolant, are injected directly into gas-like excretions, and it may be made 
to carry out contact cooling as such a cooling tower 40. Gas-like excretions will be neutralized if alkaline powder, such 
as lime powder, is injected to gas-like excretions at this time. Moreover, since HC1 in gas-like excretions contacts lime 
powder and is diffused on a solid-state front face, it can also suppress generation of dioxin, and re-composition, for 
example. 

[0190] Drawing 5 is drawing of the structure of a cooling tower 40 showing one example typically. Gas-like excretions 



rectification is carried out, refrigerants, such as cooling water and an oil coolant, are injected direcuy, ana drawing d *a 
has structure which was introduced from the resolver 30 and which cools gas-like excretions to the 3rd temperature. In 
drawing 5 (b), it has structure which fixes the chlorine in gas-like excretions and removes the generation source of 
dioxin from gas-like excretions at the same time it injects neutralizes, such as lime powder, with a refrigerant and 
neutralizes gas-like excretions. 

[0191] moreover, the cooling rate management tool of the gas-like excretions which gas-like excretions induction and 
the coolant-gas discharge section are equipped with the temperature sensor which is not illustrated, and are introduced, 
for example, the flow rate and temperature control means of a refrigerant, prepares for a cooling tower 40 - having — 
**** — the cooling rate of gas-like excretions - generation of dioxin, and re-composition - suppression **** - it is 
controlled like 

[0192] Thus, by pyrolyzing or reforming the gas-like excretions discharged from the processing-object object at the 
pyrolysis furnace 20 at temperature which dioxin decomposes by the gas resolver 30, and quenching so that generation 
of dioxin and re-composition may not arise by the cooling tower 40, it changes to hydrogen, methane, a carbon 
monoxide, etc., and the dioxin concentration in gas-like excretions is also reduced greatly. Thus, generating of dioxin 
can be suppressed processing disassembly of a processing-object object, and decomposition of the gas-like excretions 
from a processing-object object in the processor of this invention on the pyrolysis furnace 20 and two or more step 
story of the gas resolver 30, and by maintaining such a decomposition means at a reducing atmosphere. 
[0193] It is the dioxin concentration in gas-like excretions 0. 1 to 0.5 TEQng/Nm by setting the 2nd temperature as 800 
degrees C, and setting the 3rd temperature as 150 degrees C 3 It was able to decrease. Moreover, it is the dioxin 
concentration in gas-like excretions 0. 1 TEQng(s)/Nm by setting the 2nd temperature as 1 150 degrees C, and setting 
the 3rd temperature as 50 degrees C 3 It was able to decrease below. 

[0194] The gas-like excretions cooled in the cooling tower 40 may be made to perform washing and desulfurization if 
needed. 

[0195] Moreover, you may make it introduce the gas-like excretions cooled in the cooling tower 40 into neutralization 
filtration meanses, such as a bag filter. You may make it blow slaked lime, filter aid (for example, the high particle of 
voidage, such as a zeolite and activated carbon, TESHISOBU, a milt balloon), etc. into the air current of gas-like 
excretions with a dry venturi tube etc. between a cooling tower 40 and a neutralization filtration means. Drawing 6 is 
drawing showing a part of composition of the gas-like excretions processor which connected the bag filter 70 to the 
latter part of a cooling tower 40. By introducing into the heating-under-reduced-pressure furnace 50, and processing, 
even if solid-state-like excretions, such as a heavy -metal particle condensed in the cooling tower 40, the solid 
discharged from a bag filter 70 are the cases where metals, such as lead, tin, an arsenic, and cadmium, are contained in 
gas-like excretions, separation recovery of it can be carried out. 

[0196] Thus, you may make it use the gas-like excretions discharged from the processed processing-object object as a 
heat source of heating of the pyrolysis furnace 20, they are supplied to a gas turbine generator, and you may make it 
obtain power. You may make it use this power for the heat source and others of a processor of this invention 
furthermore. 

[0197] On the other hand, the pyrolysis residue of the processing-object object which discharged gas-like excretions at 
the pyrolysis furnace 20 is introduced into the heating-under-reduced-pressure furnace 50. Since the organic substance 
component of a processing-object object is almost decomposed by the pyrolysis furnace 20 which is the 1st pyrolysis 
means, a pyrolysis residue mainly consists of a metal, carbide, or glass. 

[0198] The heating-under-reduced-pressure furnace 50 which separates and collects metals from the pyrolysis residue 
which is this processing-object object consists of a purge room 51, the 1st sealed cabin 52, and a cooling room 53, and 
each loculus are separated by the septum 54 which can be opened and closed. Moreover, you may make it connect the 
1st sealed cabin of the pyrolysis furnace 20 and the heating-under-reduced-pressure furnace 50 through the purge room 
51. 

[0199] At the heating-under-reduced -pressure furnace 50 of the processor illustrated to drawing 1 , a processing-object 
object opens septum 54a, and is introduced into the purge room 51. After carrying out skimming by the exhaust air 
system which closes septum 54a and does not illustrate the inside of the purge room 51, septum 54b is opened and a 
processing-object object is moved to the 1st sealed cabin 52. 

[0200] Septum 54b is closed, and a pressure and temperature are controlled so that the metal in a processing-object 
body evaporates the inside of the 1st sealed cabin 52 under reduced pressure. The metal evaporated from the 
processing-object object is made to condense by the recovery chamber 60, and are collected. 55 is an exhaust air 
system. You may make it introduce the exhaust gas of an exhaust air system into a resolver 30. 
[0201] After making a desired metal evaporate, septum 54c between the******** rooms 53 decompressed by the 
exhaust air system which is not illustrated is opened, and a processing-object object is moved to a cooling room 53. 
[0202] If septum 54c is closed, a processing-object object is cooled and a processing-object object will be in a stable 



state also in the atmosphere, a cooling room 53 will be leaked, 54d of septa will be opened, and a processing-oojeci 
object will be taken out. 

[0203] Although the inside of a processing-object body consists of carbide and a metal which was not evaporated, a 
metal is easily separable into these from carbide. 

[0204] As mentioned above, according to this invention, the processing-object object which has a resin and a metal can 
be recycled highly, and, moreover, generating of dioxin can be prevented. 

[0205] (Operation form 2) Drawing 7 is another drawing of the processor of this invention showing one example 
roughly. Drawing 8 is drawing showing typically the composition of the processor of this invention illustrated to 
drawing 7 . the acidic component in the gas-like excretions cooled in this processor in the cooling tower 40 » the 
neutralization scrubbing tower 61 - neutralizing - desulfurization - it desulfurizes in a column 62 and enables it to u& 
as clean fuel gas After this fuel gas is sent to the combustion chamber 23 of the pyrolysis furnace 20, and is used as 
heating fuel of a pyrolysis furnace and filtering it by the charcoal filter 63, it is sent to a gas turbine generator 64, and h 
changed into power. The exhaust gas which heated the pyrolysis furnace 20, and the exhaust gas of a gas turbine 
generator 64 act as the monitor of a component and the concentration by GC-MS etc., and after they check safety, they 
are emitted into the atmosphere from a chimney 66. 

[0206] By adopting such composition, the processor of this invention can process a processing-object object more 
efficiently. For example, it can turn harmless, gas-like excretions can be neutralized and washed, it can use for heating 
of a pyrolysis furnace as clean fuel gas, and the running cost of equipment can be suppressed very low by working a 
heating-under-reduced-pressure furnace with the power further obtained with the gas generator, or carrying out 
electricity sales to utilities. 

[0207] Moreover, the life of 600 degrees C or less and a low-temperature hatchet pyrolysis furnace has the 1st long 
temperature within the 1st pyrolysis means, and a maintenance can also be made easy. 

[0208] Drawing 9 is drawing showing typically the example which applied the art of this invention to waste treatment. 
That is, waste is pyrolyzed, the gas-like excretions discharged from waste are formed into clean fuel gas by the gas-like 
excretions processor, and a pyrolysis residue can be introduced into a heating-under-reduced-pressure furnace, and can 
be collected as heavy metal, a useful metal, activated carbon, etc. 

[0209] Drawing 10 is drawing of the composition of the shredder equipment with which the preceding paragraph of the 
processor of this invention can be equipped showing one example typically. Here, the shredder equipment which 
processes a waste automobile was illustrated. 

[0210] A waste automobile is crushed by shredder and iron, non-iron, and nonmetallic are classified by the MAG, the 
wind force, etc. Such a judgment residue is shredder dust. A resin (fiber and paper are included), glass, and the various 
metals containing heavy metal are contained in shredder dust. By adopting the above composition, such shredder dust 
with which processing technology was not established conventionally can also process this invention safely and 
efficiently. 

[021 1] Shredder dust was thrown into the pyrolysis furnace 20, and it decomposed thermally at 400-500 degrees C, the 
gas-like excretions discharged from a resinous principle or an organic substance component of shredder dust etc. were 
led to the gas resolver 30, and in order to make detrimental objects, such as dioxin, decomposition harmless, the 2nd 
temperature was decomposed thermally above 1 100 degrees C (preferably 1 150 degrees C or more). And it is 
generating of dioxin 0. 1 TEQng(s)/Nm by quenching within 10 sees in the cooling tower 40 which set the 3rd 
temperature as 100 degrees C or less (desirably 50 degrees C or less) just behind it 3 It was able to suppress below. 
Thus, gas-scrubbing (neutralization) equipment and the desulfurizing plant were able to remove the gas-like excretions 
from the processed processing-object object for the cyanide, the sulfide, the nitride, etc., and clean fuel gas was able to 
be obtained. 

[0212] This fuel gas is generated by the gas turbine generator, is changed into power, and is working the heating-under 
reduced-pressure furnace 50 while using it as a heating heat source of the pyrolysis furnace 20. 
[0213] Moreover, the pyrolysis residue of a processing-object object was able to be introduced into the heating-under- 
reduced-pressure furnace 50, was able to be heated under reduced pressure of 10-1 - 10-3Torr, and separation recovery 
of the metals, such as Pb, Sb, As, Cd, Sn, and Zn, was able to be carried out with 99% or more of yield. The 
processing-object object processed at the heating-under-reduced-pressure furnace 50 was able to reduce Pb, Sb, As, Cd 
Sn, and Zn to 0.1 ppm level. 

[0214] The iron which remained in the processing-object object processed at the heating-under-reduced-pressure 
furnace 50 carried out separation recovery with the specific gravity selecting method, the electric magnet, etc., finally i 
was harmless and the cart>ide of a high grade was obtained. This carbide may be used by the charcoal filter 63, and can 
be utilized for an effective soil conditioner etc. 

[0215] thus, the thing which according to this invention a home electrical -and-electric-equipment product, an 
automobile, a precision mechanical equipment, etc. control an oxygen density, pyrolyze the shredder dust of such 



wastes, and is processed by the gas-like excretions processor and the pyrolysis residue processor - gas-iuce excreuons 

- toxic substances, such as dioxin, - decomposition - it can turn harmless and can consider as clean fuel gas This fuel 
gas can also be used as combustion chamber ****** heating heat sources, such as a pyrolysis furnace. Furthermore, it 
can also generate electricity using this fuel gas. The dry season runs short of water, as compared with the difficult 
water-power generation method, it is resources [ that it is abundant and low price ] to supply power constandy, and it 
can generate shredder dust very efficiently using the processor of this invention. Moreover, since the processor of this 
invention serves as the configuration of module and it is small-scale, it can respond according to a use to large-scale, 
corresponding to a broad scale. 

[0216] on the other hand, a pyrolysis residue carries out separation recovery of the various metals in the state of the 
metal of a high grade by ****** heating - coming out - as — ** Heavy metal is removed and carbide can also be 
utilized effectively. Moreover, the heating-under-reduced-pressure furnace is small as compared with a melting 
furnace, and there can be few installation costs, installations, etc., and can end and it can respond also to the waste 
treatment of a cities, towns and villages scale efficiently. 

[0217] Thus, reusable matter can be collected in the state of a high grade, without emitting into environment a lot of 
wastes which generate toxic substances including dioxin for a toxic substance, heavy metal, etc. including a toxic 
substance or its source material, if it is made to bum. 

[0218] Moreover, by the processor of this invention, and the art, without generating harmful gas, from mounting 
substrate waste etc., electronic parts, such as the circuit board, various kinds IC, a resistor, and a capacitor, can be 
separated easily, and separation recovery of the solder alloy etc. can be carried out simultaneously. 
[0219] First, it introduces into the pyrolysis furnace 20, without crushing a mounting substrate, and the 1st temperature 
is set as 250-500 degrees C, and is pyrolyzed. You may make it decompress the inside of a pyrolysis furnace at this 
time. The gas-like excretions produced by the pyrolysis of a mounting substrate are quenched at 100 degrees C or less 
in a cooling tower 40, after leading to the gas resolver 30 and decomposing thermally above 800 degrees C, in order to 
press down generating of detrimental objects, such as dioxin. The pyrolysis residue was introduced into the heating- 
under-reduced-pressure furnace 50, was decompressed to ten to about three, carried out the temperature up to 350-700 
degrees C one by one, and evaporated the composition metal of a solder. Therefore, electronic parts, such as the circuit 
board, various kinds IC, a resistor, and a capacitor, are separated, and metals, such as lead which evaporated, are 
simultaneously collected with the condensation means established in the middle of the recovery path. 
[0220] Electronic parts and the circuit board were able to be separated nearly completely by such method. Moreover, 
low melting point metals, such as detrimental Pb, were also removed nearly completely (0.1 ppm level), the toxic 
substance concentration in the gas-like excretions generated from the resin section - very - low ~ for example, dioxin 

— 0.1-0.5TEQng/Nm3 up to — it was able to decrease Mounting release of the electronic parts was carried out, it is 
carbonized and the circuit board from which the junction metal was removed changed into the state where the copper 
for wiring was included. Metals, such as Pb detrimental also from electronic parts, such as various iotaC, a resistor, anc 
a capacitor, and Sb, were removed, it carbonized and the resin sections, such as a mould resin, changed into the state 
where metals, such as Si, alphau, nui, and W, Mo, were included in part. 

[0221] subsequently, the carbonized circuit board containing copper is further heated in the heating-under-reduced- 
pressure furnace 50 (1050-1200 degrees C), and half-melting of the copper foil is carried out - making - several mm - 
it was made to condense spherically The separation recovery from copper carbide became easy by performing such 
processing. Calcium-carbonate solution etc. was able to wash the circuit board which consists of this carbide and metal 
copper, and it was able to collect the copper of a high grade. 

[0222] Thus, according to this invention, a toxic substance cannot be made to be able to emit mounting substrate waste 
a toxic substance can be removed, it cannot be based on a help, but the circuit board and various electronic parts can be 
separated easily. Moreover, simultaneously, various metals including the composition metal of a solder alloy are 
evaporated, and separation recovery can be carried out. Moreover, metals, such as copper which did not evaporate, are 
recoverable by the high grade. Reusable matter can be collected in the state of a high grade, without emitting into 
environment wastes, such as a mounting substrate by which conventionally effective processing technology was not 
established, for a toxic substance, heavy metal, etc. according to this invention. 

[0223] (Operation form 3) Below, it explains in more detail about the heating-under-reduced-pressure means of this 
invention. 

[0224] Drawing 1 1 is the perspective diagram of the heating-under-reduced-pressure equipment with which the 
processor of this invention is equipped showing one example roughly. The part was cut and lacked and the internal 
situation was shown. 

[0225] This heating-under-reduced-pressure furnace 100 processes solid-state-like excretions, a slag, etc, which were 
separated from the pyrolysis residue and gas-like excretions of the processing-object object 150 which has a resin and i 
metal as a component, and consists of the purge room 101, the 1st sealed cabin 102, the 2nd sealed cabin 103, and a 



cooling room 104. 

[0226] Each [ these ] loculus are separated by the door 105 which is the septum which can be opened and closed, 
namely, the equipment exterior and the purge room 101 - door 105a - the purge room 101 and the 1st sealed cabin 
102 - the 2nd sealed cabin 103 and cooling room 104 are separated by door 105c, and 105d of doors, a cooling room 
104, and the equipment exterior are separated for the 1st sealed cabin 102 and 2nd sealed cabin 103 by door 105b by 
door 105e, respectively 

[0227] The door 105 which separates each [ these ] loculus is equipped with airtight maintenance nature and 
adiathermancy, and has separated each loculus thermally and in pressure. What is necessary is just to be able to hold 
airtightness, since the thermal load concerning Doors 105a and 105b is small. 

[0228] The exhaust air system 106 is connected to the purge room 101. This exhaust air system 106 is equipped with 
oil diffusion pump 106a, booster pump 106b, and rotary-pump 106c, The bulb which is not illustrated is arranged 
between the purge room 101 and the exhaust air system 106 and between each vacuum pump. 
[0229] Between the purge room 101 and the exhaust air system 106, the trap 107 which removes the moisture 
discharged from the processing-object object 150 by the reduced pressure in the purge room 101 etc., hydrogen gas, 
etc. is arranged. Therefore, though moisture, hydrogen gas, etc. are discharged from the processing-object object 150 ir 
the purge interior of a room, it does not have a bad influence on the exhaust air system 106. What is necessary is just tc 
have this trap 107 if needed. 

[0230] The pressure in the purge room 101 is adjusted with this exhaust air system 106 and the vacuum gage which is 
the pressure sensor which is not illustrated. What is necessary is just to use the Bourdon tube, a Pirani gage, etc. if 
needed as a vacuum gage. 

[023 1] Moreover, the carrier gas introduction system for carrying out inert gas replacement of the inside of the purge 
room 101 is connected to the purge room 101, and 108 is a carrier gas introduction valve. The carrier gas introduction 
system is connected to the carrier gas reservoir which is not illustrated. Here, it is N2 as carrier gas. Although used, yoi 
may make it use rare gas, such as Ar, for example. 

[0232] Moreover, the purge room 101 is equipped with a heating means, and you may make it heat the processing- 
object object 150 beforehand. 

[0233] The pressure of the purge room 101 and the 1st sealed cabin 102 is made almost equal, door 105b is opened, 
and the processing-object object 150 is moved to the 1st sealed cabin 102 with a pusher 130. What is necessary is for a 
door 105 to make the pressure of the both sides which this door separates balance, and just to open and close it, 
although not stated especially henceforth. 

[0234] The 1st sealed cabin 102 is a processing room for making the composition metal of the processing-object object 
150 evaporate alternatively, and collecting them from the processing-object object 150. 

[0235] This 1st sealed cabin 102 is equipped with the electrical heater 109 which is a heating means. You may make it 
this electrical heater supply power by the gas turbine generator 64. What is necessary is for a heating means to accept 
not only the electrical heater 109 but the need, to choose or combine it, and just to have it. For example, you may burn 
gas, an oil, etc. from the outside of an airtight field, and may be made to perform dielectric heating. Moreover, you ma; 
make it use the fuel gas obtained from the processing-object object 150. 

[0236] The temperature in the 1st sealed cabin 102 is adjusted by the control means which control an electrical heater 
by measured value from this electrical heater 109, the temperature sensor which is not illustrated, and a temperature 
sensor and which are not illustrated. Control means carry in a computer the program which considers the measured 
value or measurement voltage from a temperature sensor as an input, and considers as an output a signal or voltage to 
which the injection power to an electrical heater is changed, and you may make it used for them. 
[0237] It is good and you may make it, as for such control, an operator operate a heating means according to 
measurement temperature also by the analog circuit. 

[0238] In the heating-under-reduced-pressure equipment illustrated to drawing 1 1 , the temperature in the 1st sealed 
cabin 102 is controlled by the control means which are not illustrated in integration with the terms and conditions in th< 
purge room 101, the 2nd sealed cabin 103, and a cooling room 104 and opening and closing of a septum 105, and a 
transfer of the processing-object object 150 with the pressure in the 1st sealed cabin 102 mentioned later again. These 
control means carry a control program in a computer, and may be made to perform it. The exhaust air system 1 10 is 
connected also to the 1st sealed cabin 102. The composition of this exhaust air system has the same composition as the 
exhaust air system 1 10 of the purge room 101 . 

[0239] The pressure in the 1st sealed cabin 102 is adjusted with this exhaust air system 1 10 and the vacuum gage whicl 
is the pressure sensor which is not illustrated. What is necessary is just to use the Bourdon tube, a Pirani gage, etc. if 
needed like the above-mentioned as a vacuum gage. 

[0240] The carrier gas introduction system for adjusting this indoor oxygen density is connected to the 1st sealed cabin 
102, and 1 12 is a carrier gas introduction valve. The carrier gas introduction system is connected to the carrier gas 



reservoir which is not illustrated, 

[0241] What is necessary is just to have an oxygen density regulation means if needed. Since the temperature up 
efficiency of a processing-object object will fall if the inside of the 1st sealed cabin 102 is decompressed, an oxygen 
density is adjusted in the stage where a degree of vacuum is first comparatively low, a processing-object object is 
heated, subsequently a degree of vacuum is made high more, and you may make it raise the temperature up efficiency 
of a processing-object object 

[0242] Here, it is N2 as carrier gas. Although used, you may make it use rare gas, such as Ar, for example. 
[0243] By operating suitably the exhaust air system 1 10 and the carrier gas introduction valve 1 12, the 1st airtight 
interior of a room can be decompressed or pressurized. The pressure regulation means of this equipment can adjust the 
pressure in a system now to the 4x103 Torr grade from 10-3Torr. You may make it decompress further by changing tht 
capacity of an exhaust air system, and capacity. Moreover, you may make it pressurize further by pressing carrier gas 
beforehand. 

[0244] The oxygen density in the 1st sealed cabin 102 is adjusted by the carrier gas introduction valve 1 12 and the 
oxygen density sensor which is not illustrated. You may make it use a zirconia sensor as an oxygen density sensor, for 
example. When the temperature in the 1st sealed cabin 102 is low to a zirconia sensor, the gas extracted for example, 
from the inside of the 1st sealed cabin 102 is adjusted about to 773K, and you may make it measure it. 
[0245] The infrared spectroscopy of the gas for example, in a system is carried out besides a zirconia sensor, and you 
may make it measure an oxygen density. 

[0246] The oxygen density in the 1st sealed cabin 102 is N2. You may make it adjust not with introduction of carrier 
gas [ like ] but with the total pressure in a system. 

[0247] As mentioned above, what is necessary is just to make it control like [ oxygen density / the pressure in the 1st 
sealed cabin 102, and ] temperature. For example, the program which considers the measured value or measurement 
voltage from a pressure sensor and an oxygen density sensor as an input, and considers as an output the signal or 
voltage which controls the bulb of the exhaust air system 110 and the carrier gas introduction valve 1 12 is carried in a 
computer, and you may make it use as control means. 

[0248] Between the 1st sealed cabin 102 and the exhaust air system 1 10, the recovery chamber 1 1 1 for collecting the 
metals of the gaseous state evaporated from the processing-object object 150 is arranged. This recovery chamber 111 
makes the metal evaporated within this chamber cool and condense below to the melting point, and is collected. You 
may be made to make the inside of the recovery chamber 1 1 1 into for example, counterflow structure or a spiral 
structure. Or you may make it prepare a bulb and the septum which can be opened and closed between the recovery 
chamber 1 1 1 and the exhaust air system 1 10 between the recovery chamber 1 1 1 and the 1st sealed cabin 102. That is, i: 
the metal evaporated from the processing-object object 150 is introduced in the recovery chamber 1 1 1, the recovery 
chamber 1 1 1 is closed and it cools, and a metal is made to condense and you may make it collect them. 
[0249] When detrimental gas is discharged from the processing-object object 150, to introduce the exhaust gas of an 
exhaust air system to the gas cracking unit 30, and what is necessary is just made to make it harmless. Moreover, you 
may make it connect the latter part of the exhaust air systems 106, 1 10, 1 14, and 115 linked to each loculus to the gas 
cracking unit 30. 

[0250] The temperature in the 1st sealed cabin 102, a pressure, and an oxygen density are controlled as mentioned 
above. Therefore, the composition metal of the processing-object object 150 can be made to be able to evaporate 
alternatively, and can be collected. 

[0251] ****** should just be equipped with the 2nd sealed cabin 103 between the 1st sealed cabin 102 and a cooling 
room 104, when a predetermined metal wants to collect metals with the boiling point high further more more from the 
processing-object object 150 even for removal at the time of a processing end in the 1st sealed cabin 102. 
[0252] Since it transports to the 2nd sealed cabin 103, without cooling the processing-object object 150 heated in the 
1st sealed cabin 102 with the heating-under-reduced-pressure equipment 100 with which the processor of this inventior 
is equipped, thermal efficiency is very high. 

[0253] The 2nd sealed cabin 103 is a processing room for making the composition metal of the processing-object 
object 150 evaporate still more nearly alternatively, and collecting them from the processing-object object 150. 
[0254] This 2nd sealed cabin 103 is equipped with the electrical heater 109 same as a heating means as the 1st sealed 
cabin. What is necessary is for a heating means to accept not only the electrical heater 109 but the need, to choose or 
combine it, and just to have it. 

[0255] As mentioned above, the temperature in the 2nd sealed cabin 103 is controlled by this electrical heater 1 13 and 
the temperature sensor which is not illustrated like the inside of the 1st sealed cabin 102. That is, the temperature in the 
2nd sealed cabin 103 is controlled by the control means which are not illustrated in integration with the terms and 
conditions of the purge room 101, the 1st sealed cabin 102, and a cooling room 104, and opening and closing of a 
septum 105 with the pressure in the 2nd sealed cabin 103, the oxygen density, etc. again. 



[0256] The exhaust air system 1 14 is connected also to the 2nd sealed cabin 103. The composition ot tnis exnaust air 
system has the same composition as the exhaust air system 1 14 of the purge room 101 . 

[0257] The pressure in the 2nd sealed cabin 103 is adjusted with this exhaust air system 1 14 and the vacuum gage 
which is not illustrated and which is a pressure sensor. What is necessary is just to use the Bourdon tube, a Pirani gage, 
etc. if needed like the above-mentioned as a vacuum gage. 

[0258] The carrier gas introduction system for adjusting this indoor oxygen density is connected to the 2nd sealed cabii 
103, and 1 12 is a carrier gas introduction valve. The carrier gas introduction system is connected to the carrier gas 
reservoir which is not illustrated. Here, it is N2 as carrier gas. Although used, you may make it use rare gas, such as Ar 
for example. 

[0259] By operating suitably the exhaust air system 1 14 and the carrier gas introduction valve 1 12, the 1st airtight 
interior of a room can be decompressed or pressurized. With this equipment, the pressure in a system can be adjusted 
now to the 4x103 Ton* grade from 10-3Torr. You may make it decompress further by changing the capacity of an 
exhaust air system, and capacity. Moreover, you may make it pressurize further by pressing carrier gas beforehand. 
[0260] Since the vapor pressure (boiling point) of the composition metal of the processing-object object 150 falls with 
the reduced pressure in the 2nd airtight indoor 103, a metal can be made to evaporate at lower temperature. Therefore, 
what is necessary is just to change the capacity of the heating means with which the 2nd sealed cabin 103 is equipped, 
and an exhaust air means according to the kind of metal separated and collected from the processing-object object 150. 
For example, you may make it equip heating the inside of the 2nd airtight indoor 103 to an elevated temperature more 
with a dielectric heating means. Moreover, you may make it capacity equip more decompressing the inside of the 2nd 
airtight indoor 103 to a high vacuum more, for example with a high vacuum pump with large displacement. You may 
make it acquire a high vacuum further using an ion getter pump, a turbo molecular pump, etc. depending on the 
capacity in the 2nd airtight indoor 103. 

[0261] Especially since the inside of a system is fully decompressed, even if it does not adjust the oxygen density in tht 
2nd sealed cabin 103, it is fully low. Therefore, what is necessary is just to make it be the same as that of the 1st sealed 
cabin 102, in having an oxygen density regulation means, although it is not necessary to adjust positively. 
[0262] Moreover, although the heating-under-reduced-pressure equipment 100 shown in drawing 1 1 illustrated the 
composition equipped with the 2nd one sealed cabin 103, you may make it equipped with two or more 2nd sealed cabii 
103 . By having two or more 2nd sealed cabins 103 where internal temperature conditions differ from a flow and 
pressure requirement, two or more metals with which vapor pressure differs can be made to be able to evaporate from 
the processing-object object 150, and can be collected. 

[0263] Moreover, when it is not necessary to dissociate the whole element and metals do not need to be collected from 
the processing-object object 150, a metal is made to evaporate and you may make it collect them from the processing- 
object object 150. [ two or more ] For example, when removing an Pb-Sn alloy from a processing-object object, it is a 
pressure in the 2nd sealed cabin 103, and it heats to temperature which Pb and Sn evaporate, and you may make it 
collect Pb and Sn. Of course, Pb and Sn are evaporated alternatively and you may make it collect them, respectively. 
[0264] Between the 2nd sealed cabin 103 and the exhaust air system 1 14, the recovery chamber 1 15 for collecting the 
metals of the gaseous state evaporated from the processing-object object 150 is arranged. This recovery chamber make: 
the metal evaporated within this chamber cool and condense below to the melting point, and is collected. You may be 
made to make the inside of the recovery chamber 115 into for example, counterflow structure or a spiral structure. Or 
you may make it prepare a bulb and the septum which can be opened and closed between the recovery chamber 115 
and the exhaust air system 1 14 between the recovery chamber 115 and the 2nd sealed cabin 103. That is, if the metal 
evaporated from the processing-object object 150 is introduced in the recovery chamber 1 15, the recovery chamber 1 If 
is closed and it cools, and a metal is made to condense and you may make it collect them. 

[0265] If the residence time of the metal evaporated in the recovery chamber 1 15 becomes long when condensing and 
collecting the vaporized metals continuously, or when condensing and collecting by batch processing, recovery 
efficiency will increase. 

[0266] Moreover, it is N2 in the 2nd sealed cabin 103. You may make it introduce rare gas as carrier gas. The 
vaporized metal is efficiently introduced into a recovery chamber by carrier gas. 

[0267] You may make it equip the 2nd sealed cabin 103 with two or more recovery chambers 1 15. It may be made to 
collect the same metals by two or more recovery chambers 115, and adjust gradually the temperature and the pressure 
in the 2nd sealed cabin 103, two or more metals are made to evaporate alternatively, respectively, two or more recover 
chambers 1 15 are switched, and you may make it collect. 

[0268] The temperature in the 2nd sealed cabin 103, a pressure, and an oxygen density are controlled as mentioned 
above. Therefore, the composition metal of the processing-object object 150 can be made to be able to evaporate 
according to the vapor pressure, and it can collect by the recovery chamber 115 with a metal state. 
[0269] In addition, depending on the grade of disassembly of the composition resin of the processing-object object 150 



in the 1st pyrolysis means, a composition resin may discharge decomposition generation gas etc. You may make it sua 
decomposition generation gas connect the latter part of the recovery chamber 1 15 to the gas cracking unit 30. 
[0270] Thus, a predetermined metal can be made to be able to evaporate and can be collected from a processing-object 
object also in the 2nd sealed cabin 103. 

[0271] When the processing-object object 150 is taken out from the 2nd sealed cabin 103 to the exterior of direct 
equipment 100, there is a possibility that the processing-object object 150 may oxidize quickly. Moreover, it is 
inconvenient also from a viewpoint of having to return the inside of the 2nd sealed cabin 103 to atmospheric pressure, 
and holding the airtightness in the 2nd sealed cabin 103. For this reason, with the heating-under-reduced-pressure 
equipment 100 illustrated to drawing 1 1 , the latter part of the 2nd sealed cabin 103 is equipped with the cooling room 
104. 

[0272] This cooling room is equipped with the same pressure regulation means as the purge room 101, the 1st sealed 
cabin 102, and the 2nd sealed cabin 103, and the oxygen density regulation means. That is, it has the same exhaust air 
system 1 16 as the above-mentioned, and the carrier gas introduction valve 1 17. 

[0273] The processing-object object 150 with which the metal predetermined in the 2nd sealed cabin 103 was separatee 
is cooled, where it was transported to the cooling room 104 and a pressure and an oxygen density are adjusted. Carrier 
gas functions also as coolant gas of not only regulation of an oxygen density but the processing-object object 150. 
[0274] You may make it arrange the trap 1 18 for removing the gas discharged by the preheating from a processing- 
object object between a cooling room 104 and the exhaust air system 1 16. 

[0275] If the processing-object object 1 50 is enough cooled within 104 in a cooling room, it will take out to the 
equipment exterior. 

[0276] In addition, what is necessary is to take out with introduction of the processing-object object 150 to heating- 
under-reduced-pressure equipment 100, and for a pusher 130 and DOROWA 131 just to be made to perform a transfer 
of the processing-object object 150 between each loculus. 

[0277] The control means which were mentioned above with opening and closing of a septum 105 and which are not 
illustrated may be made to perform operation of a pusher 130 and DOROWA 131. 

[0278] Drawing 12 is drawing showing typically the heating-under-reduced-pressure equipment with which the 
processor of this invention illustrated to drawing 1 1 is equipped. 

[0279] The signal from 202d of pressure sensors in temperature sensor 201c in pressure-sensor 202a in the purge room 
101 which is not illustrated to drawing 1 1 , temperature sensor 201a in the 1st sealed cabin 102, pressure-sensor 202b, 
the oxygen density sensor 203, and the 2nd sealed cabin 103, pressure-sensor 202c, and a cooling room 104 is 
transmitted to the control panel 200 which constitutes control means. Control means carry a program in a computer anc 
you may make it constitute it. 

[0280] And control means should just control a heating means, a pressure regulation means, and an oxygen density 
regulation means according to each indoor state in equipment. Moreover, these control means may be made to perform 
a transfer of opening and closing of a septum 105, a pusher 130, and the processing-object object 150 by DOROWA 
131. 210 is a monitor which shows states, such as each indoor temperature, a pressure, and an oxygen density, the 
switching condition of a septum 105, etc. to an operator. Moreover, 21 1 is a gas-like excretions processor which 
processes the gas-like excretions mentioned above. 

[0281] (Operation form 4) Drawin g 13 is another drawing of the heating-under-reduced-pressure equipment with whicl 
the processor of this invention is equipped showing one example roughly. The part was cut and lacked and the internal 
situation was shown. This heating-under-reduced -pressure equipment 300 also processes the pyrolysis residue of the 
processing-object object 350 which has a resin and a metal as a component. 

[0282] This heating-under-reduced-pressure equipment 300 consists of a purge room 301, a sealed cabin 302, and a 
cooling room 303. This sealed cabin 300 has the function of the 1st sealed cabin 102 of the heating-under-reduced- 
pressure equipment 100 illustrated to drawing 1 1 , and the 2nd sealed cabin 103. That is, separation recovery of the 
predetermined metal is first carried out from the processing-object object 350 in a sealed cabin 302, and separation 
recovery of still more nearly another metal is carried out by the 302 [ same subsequently ] in a sealed cabin. 
[0283] Although the sealed cabin 302 is equipped with the temperature control means, the pressure regulation means, 
and the oxygen density regulation means, you may make it adjust an oxygen density with the total pressure in a sealed 
cabin 302 as mentioned above. 

[0284] What is necessary is for an electrical heater 309 and the temperature sensor which is not illustrated just to be 
made to perform temperature control in a sealed cabin 302. 

[0285] What is necessary is for the pressure sensor which is not illustrated with the exhaust air systems 3 10 and 3 14 
and a carrier gas introduction system just to be made to perform pressure regulation in a sealed cabin 302. 3 12 is a 
carrier gas introduction valve. 

[0286] Between the sealed cabin 302 and the exhaust air system 3 10, the recovery chamber 3 1 1 which is a 



condensation recovery means for collecting the metals made to evaporate from the processing-object object 3MJ is 
arranged. Moreover, between the sealed cabin 302 and the exhaust air system 3 14, the recovery chamber 3 1 5 which is ; 
condensation recovery means for collecting the gas of another composition metal which is the processing-object object 
350, and which carried out shell evaporation is arranged. When it is not necessary to make the composition metal of a 
processing-object object evaporate, you may make it arrange two or more recovery chambers 311. 
[0287] About the purge room 301, a cooling room 303, a septum 305, a carrier gas introduction system, a pusher 330, 
and DOROWA 331, it is the same as that of the heating-under-reduced-pressure equipment 100 illustrated to drawing 
JJ_ . Moreover, what is necessary is just to make it have similarly about control means. 
[0288] Thus, the criteria of the body which can be processed can open the processor of this invention greatly by 
combining the portion which pyrolyzes the composition resin of a processing-object object, and the portion which 
carries out separation recovery of the processing-object object which pyrolyzed the resin to the composition metal. For 
example, the waste circuit board, a disposable-household-electric-appliances product, shredder dust, etc. are 
conventionally difficult to process, and it can respond also about the processing-object object with which effective and 
safe processing technology was not established. 

[0289] For example, processing of a resin covering aluminum foil etc. can collect aluminum in the state of a metal by 
pyrolyzing a resin portion under controlled atmosphere. 

[0290] Moreover, what is necessary is for processing of a mounting substrate etc. in which electronic parts were carrie< 
in the substrate to make a pewter alloy evaporate, to collect them, and just to separate a substrate and electronic parts. 
[0291] (Operation form 5) Drawing 14 is another drawing of the heating-under-reduced-pressure equipment with whicl 
the processor of this invention is equipped showing one example typically. 

[0292] This heating-under-reduced-pressure equipment 400 is equipped with the 1st sealed cabin 401 and 2nd sealed 
cabin 402. The 1st sealed cabin 401 is equipped with the temperature control means which is not illustrated, and is 
connected to the exhaust air system 403 and the recovery chamber 404. The 2nd sealed cabin is equipped with the 
temperature control means which is not illustrated, and is connected to the exhaust air system 405 and the recovery 
chamber 406. Moreover, the carrier gas introduction system 407 is connected to the 1st sealed cabin 401 and the 2nd 
sealed cabin 402, and regulation of an airtight indoor oxygen density and pressurization can be performed. 408 is a 
carrier gas reservoir. 

[0293] That is, the heating under reduced pressure of the pyrolysis residue of a processing-object object which has a 
resin and a metal is carried out in the 1st sealed cabin 401, and the vaporized metals are collected by the recovery 
chamber 404. What is necessary is just to make it evaporate a desired metal at this time, adjusting the temperature in 
the 1st sealed cabin 401, a pressure, and an oxygen density, and holding the state of other composition metals of a 
processing-object object by the control means mentioned above. 

[0294] In the 2nd sealed cabin 402, adjust internal temperature and a pressure, still more nearly another composition 
metal is made to evaporate, and it collects by the recovery chamber 406. What is necessary is just to make it adjust by 
the control means same also about the temperature in the 2nd sealed cabin 402, and a pressure as the 1st sealed cabin 
401. 

[0295] You may make it arrange a purge room in the preceding paragraph of the 1st sealed cabin 401, or the latter part 
of the 2nd sealed cabin 402. 

[0296] (Operation form 6) Drawing 15 is another drawing of the heating-under-reduced-pressure equipment with whicl 
the processor of this invention is equipped showing one example typically. 

[0297] This heating-under-reduced-pressure equipment 500 is equipment which processes the processing-object object 
which has a resin and a metal as a component, and is equipped with the purge room 501, the 1st sealed cabin 502, the 
2nd sealed cabin 503, the 3rd sealed cabin 504, and the cooling room 505. 

[0298] The purge room 501 is connected to the trap 506 and the exhaust air system 507. The 1st sealed cabin 502 is 
connected to the recovery chamber 508 and the exhaust air system 509. The 2nd sealed cabin 503 is connected to the 
recovery chamber 510 and the exhaust air system 511. The 3rd sealed cabin 504 is connected to the recovery chamber 
512 and the exhaust air system 513. The cooling room 505 is connected to the trap 514 and the exhaust air system 515. 
The 1st sealed cabin 502, the 2nd sealed cabin 503, and the 3rd sealed cabin 504 are equipped with the temperature 
control means which is not illustrated. 516 is a carrier gas introduction system and 517 is a carrier gas reservoir. 
[0299] Moreover, the 1st sealed cabin 502 is equipped with the oxygen density sensor which is not illustrated, and can 
adjust the oxygen density in a system now independently of total pressure. 

[0300] That is, heating-under-reduced-pressure equipment 500 is equipped with two or more processing rooms for 
making the composition metal of a processing-object object evaporate. When a processing-object object has two or 
more composition metals, it can be made to be able to evaporate alternatively, respectively and can collect in the 2nd 
sealed cabin 503 and 3rd sealed cabin 504. 

[0301] (Operation form 7) Drawing 16 is another drawing of the heating-under-reduced-pressure equipment with whicl 



the heating-under-reduced-pressure equipment of this invention is equipped showing one example typically. 

[0302] This heating-under-reduced-pressure equipment 600 is equipment which can process the pyrolysis residue of a 

processing-object object which has a resin and a metal as a component. This heating-under-reduced-pressure equipmen 

600 connects two or more recovery systems to one airtight container 601, and switches and processes a recovery 
system according to the temperature of the airtight container 601 interior, a pressure, and an oxygen density. 
[0303] (Operation form 8) Drawing 17 is drawing showing typically the composition of the control system 610 which 
adjusts the temperature in an airtight container 601, a pressure, and an oxygen density. As mentioned above, all or a 
part of control means 61 1 are carried in a computer as a control program, and it may be made to control equipment. 
[0304] Two or more recovery chambers 602 which collect the gas which the composition metal of a processing-object 
object evaporated are connected to an airtight container 601, and each recovery chamber 602 is connected to the 
exhaust air system 603. 

[0305] Two or more recovery chambers 605 which collect the composition metals of the processing-object object made 
to evaporate within an airtight container 601 are connected to an airtight container 601, and each recovery chamber is 
connected to the exhaust air system 606. 

[0306] You may make it two or more recovery chambers 605 connected to the airtight container 601 collect the same 
metals. Moreover, you may make it collect two or more metals with which vapor pressure (boiling point) differs, 
respectively by switching according to the temperature in an airtight container 601, and a flow and pressure 
requirement. 

[0307] Moreover, the carrier gas introduction system is connected to the airtight container 601. 607 is a carrier gas 
reservoir. The oxygen density in an airtight container 601 can be adjusted independently of total pressure by 
introduction of carrier gas, such as N2 and Ar. Moreover, you may make it pressurize the inside of an airtight container 

601 by introducing the carrier gas pressed beforehand. By heating a processing-object object in a non-oxidizing 
atmosphere, the temperature up efficiency of a processing-object object improves. 

[0308] Moreover, you may make it adjust the oxygen density in an airtight container 601 with total pressure. 

(Operation form 9) Drawing 18 is another drawing of the recovery system of the heating-under-reduced-pressure 

equipment with which the processor of this invention is equipped showing one example typically. 

[0309] Although this heating-under-reduced-pressure equipment is the same composition as the heating-under-reduced 

pressure equipment illustrated to drawing 16 , illustration of portions other than a recovery system is omitted. 

[0310] The recovery room 611 separated by the septum 610 in which an airtight container 601 and opening and closing 

are possible is arranged. This recovery room 61 1 is equipped with the temperature control means which is not 

illustrated. You may make it connect a carrier gas introduction system to the recovery room 611. 

[03 1 1] And the exhaust air system 606 is connected with the recovery chamber 605 at this recovery room 611. 

[03 12] If the inside of an airtight container 601 becomes the temperature and the flow and pressure requirement which 

a predetermined metal evaporates, a septum 610 will be opened, the processing-object object 612 will be introduced to 

the recovery room 611, and a septum 610 will be closed. And what is necessary is to maintain thermal stress 

conditions, to make the metal evaporated by the recovery chamber 605 condense, and just to collect them. 

[03 13] If it has such a recovery room 611, while collecting metals from a processing-object object at the recovery roorr 

611, terms and conditions, such as temperature in an airtight container 601, a pressure, and an oxygen density, are 

controllable independently of the recovery room 611. Therefore, the employment efficiency of equipment improves. 

[0314] You may make it arrange such a recovery room in heating-under-reduced-pressure equipment which was 

illustrated to drawing 1 1 , drawing 13 , drawing 14 , and drawing 15 . 

[03 15] Drawing 19 is drawing showing typically a recovery system including the recovery room 901 linked to the 
heating-under-reduced-pressure equipment 100 illustrated to drawing 1 1 . 

[03 16] The recovery room 901 is connected to the 2nd sealed cabin 103 of heating-under-reduced-pressure equipment 
100, and it is separated between the 2nd sealed cabin 103 and the recovery room 901 by the septum 902 which can be 
opened and closed. The recovery room 901 is equipped with the temperature control means which is not illustrated. 
Moreover, you may make it connect a carrier gas introduction system. The recovery chamber 115 and the exhaust air 
system 1 14 are connected to the recovery room 901 . Moreover, you may make it connect the recovery chamber 1 1 5 
and the exhaust air system 1 14 in parallel [ the recovery room 901 ]. [03 1 7] (Operation form 10) Drawing 20 and 
drawing 21 are drawings of the structure of a recovery chamber showing one example roughly. 
[03 18] As for drawing 20 , drawing 21 shows the cyclone type recovery chamber for the recovery chamber of 
counterflow structure, respectively. A recovery chamber just condenses the metal made to evaporate from a processing 
object object. Moreover, you may make it connect these recovery chambers to multi-stage. Drawing 12 is drawing of 
the composition of the exhaust gas processor which processes the exhaust gas which is discharged from a processing- 
object object and collected neither by the recovery chamber nor the recovery chamber showing one example roughly. 
The multi-offgas treatment filter 1201, the smokeless-ized filter 1202, and the no odor-ized filter 1203 are connected tc 



the latter part of recovery systems, such as a recovery chamber or a recovery chamber. You may make it have tne ai*<u. 
trap which collects for example, halogen gas etc. besides this, a halogenated-hydrocarbon cracking unit using the 
catalyst etc., etc. 

[0319] Thus, a composition resin disassembles the processing-object object with which the processor of this invention 
has a resin and a metal as a component (evaporation, oil-izing, carbonization), a composition metal can be made to be 
able to evaporate and separation recovery can be carried out from a processing-object object. 

[0320] (Operation form 1 1) Below, the processing which removes lead is explained from the body which has lead and ; 
resin as a part of component. 

[0321] this invention can process effectively the body of a component with which lead and the resin were used in part 
at least. For example, lead is removable from the electronic equipment by which the alloy containing lead, such as an 
Pb-Sn system pewter alloy, was used, the electronic parts of an automobile, etc. 

[0322] in this invention, they are evaporation, oil-izing, and ** that pyrolyzes in carbonization etc., is made to 
evaporate lead and subsequently separates it from this pyrolysis residue about a resin portion with the 1st pyrolysis 
means first What is necessary is just to collect the lead made to evaporate. You may make it use for equipment the 
processor of this invention which was described until now. 

[0323] First, a processing-object object is pyrolyzed so that the lead of a processing-object object may not oxidize as 
much as possible, and so that it may not evaporate as much as possible. 

[0324] Melting etc. happens from about 50 degrees C, and if a resin is held at about 200-600 degrees C, it will mainly 
discharge the hydrocarbon system gas of C1-C8 by decomposition. What is necessary is just to collect gas-like 
excretions, such as decomposition generation gas of such a resin, by the gas-like excretions processor mentioned above 

[0325] As for the pyrolysis process of a processing-object object, it is desirable to adjust an oxygen density and to carr; 
out by the reducing atmosphere, as stated so far. By adjusting an oxygen density, the recovery efficiency of the 
decomposition generation gas of a resin improves. Moreover, leaden oxidization can be prevented. Since a lead oxide 
evaporates at temperature lower than lead, by adjusting an oxygen density, it can prevent leaden scattering and can 
collect lead more positively at a back process. Furthermore, generating of the dioxin in a gas-like excretions processor 
can be suppressed. 

[0326] Thus, the pyrolyzed processing-object object is introduced in a heating-under-reduced-pressure means, adjusts 
temperature and a pressure, and makes lead evaporate from a processing-object object. When metals, such as iron, 
copper, aluminum, and tin, are contained in addition to lead, it is made for a processing-object object just to make each 
metal evaporate alternatively according to the difference of vapor pressure. 

[0327] The temperature which lead evaporates changes with the pressures in an airtight container. Under atmospheric 
pressure, the vapor pressure of iron, copper, and tin does not reach ImmHg to the vapor pressure of the lead at the time 
of heating at 1400 degrees C being 84mmHg(s), either. Therefore, only a lead steam can be mostly generated 
alternatively from a body by heating a body at about 1400 degrees C. 

[0328] Moreover, in the vapor pressure of tin, the vapor pressure of 15mmHg(s) and copper does not reach 3mmHg(s) 
to the vapor pressure of the lead in 1740 degrees C being 760mmHg(s), for example, either. Therefore, only a lead 
steam can be mostly generated alternatively from a processing-object object also by heating a body at about 1740 
degrees C. 

[0329] Moreover, the lead in a processing-object body can be made to evaporate at still lower temperature by heating a 
processing-object object under reduced pressure. 

[0330] If a pressure is adjusted to 10-lTorr, only a lead steam can be mostly generated alternatively from a processing- 
object object by heating at about about 827 degrees C. 

[0331] Moreover, if a pressure is adjusted to 10-3Torr, only a lead steam can be mostly generated alternatively from a 
processing-object object by heating at about about 627 degrees C. 

[0332] Furthermore, if a pressure is adjusted to 10-4Torr, only a lead steam can be mostly generated alternatively from 
a processing-object object by heating at about about 427 degrees C. Thus, what is necessary is for the lead steam 
generated alternatively to be the recovery system cooled below to the leaden melting point, and just to collect them as 
metal lead. 

[0333] Drawing 22 is a graph which shows the relation between leaden vapor pressure and temperature. If the inside of 
the airtight container of a heating-under-reduced-pressure means is decompressed, it turns out that the leaden boiling 
point falls. 

[0334] What is necessary is just to adjust heating temperature according to the pressure in an airtight container based 
on this graph. Moreover, it carries in a computer, for example by considering this relation as a program, and you may 
make it use as control means of the processor of this invention mentioned above. 

[0335] (Operation form 12) Here, the example which processed the mounting substrate carried in the circuit board with 



the pewter alloy with which various electronic parts contain Pb as one example of a body which has lead and a resin as 
a component as a processing-object object is explained. 

[0336] Drawing 23 is drawing showing such a mounting substrate 1300 typically. 

[0337] Electronic parts 1304 are carried in the circuit board 1303 to which the laminating of copper foil 1301 and the 
resin 1302 was carried out. The packaging of these electronic parts 1304 is carried out by the resin 1305. And the end- 
connection child 1306 and copper foil of electronic parts which consist of a Cu alloy are joined with the Pb-Sn system 
pewter alloy 1307. Although end-connection child 1306 front face of electronic parts may be plated with the pewter 
alloy, it can process similarly. 

[0338] First, with the 1st pyrolysis means, an oxygen density is adjusted, the mounting substrate 1300 is heated, and 
resins 1302 and 1303 are pyrolyzed. Although the composition resin of a printed circuit board is generally 
thermosetting resin and many are carbonized, the gas-like excretions which still contain a lot of decomposition 
generation gas are generated. The same is said of the packaging resin 1303 of electronic parts. By the gas-like 
excretions processor mentioned above, gas-like excretions turn harmless and are reused as clean fuel gas. 
[0339] Drawing 24 is drawing showing the pyrolyzed mounting substrate 1300 typically. 
[0340] In this state, many of composition resins of a mounting substrate are carbonized. Moreover, lead does not 
disperse by adjusting an oxygen density. 

[0341] Subsequently, the pyrolyzed processing-object object is introduced to a heating-under-reduced-pressure means, 
the temperature and the pressure in an airtight container are adjusted, and the lead in a processing-object body is made 
to evaporate alternatively. What is necessary is just to decide temperature and a pressure based on drawing 22 . It is 
more desirable to decompress the inside of an airtight container. This is because the composition metal of the 
processing-object object of becoming [ since lead evaporates at low temperature, injection energy ends few, and / an 
oxygen density / small ] lead, and others does not oxidize. What is necessary is to introduce carrier gas, such as N2 and 
Ar, and just to adjust the oxygen density in an airtight container, when there is a possibility that the composition metal 
of a processing-object object may oxidize. 

[0342] The more it decompresses the inside of an airtight container, the more lead is evaporated at low temperature. 
Drawing 25 is drawing showing typically signs that it evaporates while lead 1308 has been in a metal state. 
[0343] Only lead is alternatively vaporizable by adjusting the temperature in an airtight container, and a pressure. Whai 
is necessary is making it just make such a metal evaporate previously, when a metal with the boiling point lower than 
lead is contained in a processing-object object. 

[0344] Thus, lead is removable from the mounting substrate 1300 which is a processing-object object. Moreover, by 
processing mounting substrates, such as a lot of waste electronic equipment which society holds, it can process as 
domestic wastes and environment is not polluted according to leaden elution. Moreover, separation of composition 
metals other than lead also becomes easy, and can be used as resources. A composition resin is also recoverable as a 
valuable oil or carbide. You may make it use this carbide as fertilizer and activated carbon. 

[0345] Although even the place which removes lead from the mounting substrate 1300 was explained, the temperature 
in an airtight container and a pressure are adjusted further, and you may make it make composition metals other than 
the lead of a processing-object object evaporate here. 

[0346] For example, the circuit board 1303 and electronic parts 1304 are separable from the processing-object object 
from which lead was removed by making the tin which constituted the pewter alloy further evaporate. 
[0347] Drawing 26 is drawing showing typically signs that made tin evaporate and the circuit board 1303 and 
electronic parts 1304 dissociated. 

[0348] Thus, by removing lead or separating the circuit board 1303 and electronic parts 1304, the complexity which a 
processing-object object has decreases and subsequent processing becomes easy. The electronic parts separated from 
the circuit board adjust the temperature in an airtight container, and a pressure, and for example, it is contained in the 
circuit board 1303 and electronic parts 1304, metals, such as Au, Ag, Pt, Bi, In, Ta, nickel, Cr, Cu, aluminum, W, Mo, 
Co, and Pd, are made to evaporate, and you may make it collect them. It is more efficient to perform such recovery 
with a heating-under-reduced-pressure means by which another metals with more low vapor pressure can be collected 
after separating the circuit board 1303 and electronic parts 1304. 

[0349] Drawing 27 is drawing showing the boiling point (vapor pressure) pressure dependency of various metals. This 
drawing can be shown as one example of a recoverable metal, and can carry out recovery possible [ of the metal which 
is not illustrated ]. Drawing 28 is drawing showing the temperature dependence of the free energy of formation of an 
oxide. The element shown in drawing 28 can be shown as one example, and the data about elements other than this can 
also be easily obtained in calculation or a database. What is necessary is for ****** to use for drawing 22 the relation 
shown in drawing 27 and drawing 28 with the relation between the leaden boiling point (vapor pressure) and a 
pressure, for example, just to control the temperature in an airtight container, a pressure, and an oxygen density. 
Moreover, it carries in a computer, for example by considering this relation as a program, and you may make it use as 



control means of the processor of this invention mentioned above. 

[0350] (Operation form 13) Drawing 29 is drawing of the equipment which uses the lead and the resin of this invention 
' for lead removal of the processing-object object which it has as a component showing one example typically. You may 
make it equipment use the processor of not only the equipment illustrated to drawing 29 but this invention which was 
described until now. 

[0351] This processor 2000 is equipped with the pyrolysis furnace 2001 and the heating-under-reduced-pressure 
furnace 2002. This pyrolysis furnace 2001 is equipped with the oxygen density control unit 2003 and the heating 
apparatus which is not illustrated. And it is constituted so that predetermined-time maintenance may be carried out at 
predetermined temperature by the control section which omitted illustration. 

[0352] The gas-like excretions containing the hydrocarbon system gas discharged by heating of the processing-object 
object 2004 from a composition resin are reformed and pyrolyzed at an elevated temperature (here 1200 degrees C) 
which dioxin decomposes by the gas resolver 2005, and it quenches them to 35 degrees C immediately after in a 
cooling tower 2006. Generation and the gas-like excretions cooled so that it might not be re-compounded use an alkali 
water shower washing station etc., and dioxin can neutralize and wash and can reuse them as fuel gas. 
[0353] The heating-under-reduced-pressure furnace 2002 is a vacuum heating furnace, and has the lead recovery 
chamber 2007 and the exhaust 2008. 

[0354] A processing-object object is sent to the pyrolysis furnace 2001 and the heating-under-reduced-pressure furnace 
2002 in order by the transfer meanses 2009, such as a conveyer. Between the pyrolysis furnace 2001 and the heating- 
under-reduced-pressure furnace 2002, it has the purge room which is not illustrated. 

[0355] The residence time in the pyrolysis furnace 2001 of these processing-objects object and the heating-under- 
reduced-pressure furnace 2002, heating temperature, the pressure, and the oxygen density are controlled by the control 
section which is not illustrated, respectively. 

[0356] In the pyrolysis furnace 2001, the processing-object object 2004 is discharged by the temperature of 200 degree 
C - about 600 degrees C as gas-like excretions which a temperature up and the resinous principle which is a part of 
component of the processing-object object 2004 pyrolyze by being held, and contain the hydrocarbon gas of C1-C8, 
and it is introduced to a gas-like excretions processor. 

[0357] Next, the processing-object object 2004 is sent to the heating-under-reduced-pressure furnace 2002, for 
example, is decompressed to the pressure of about 10 to 5 Torrs, makes temperature about 427 degrees C, and holds 
this state. The lead in a processing-object body is evaporated from a processing-object object as steamy lead. The gas 
discharge section is prepared in the upper part of the heating-under-reduced-pressure furnace 2002, and the steamy leac 
emitted from the processing-object object is made to condense as metal lead by the fall -of vapor pressure. The 
crystallized metal lead is deposited within the lead recovery chamber 2005, and is collected. Moreover, the carrier gas 
induction prepared in the heating-under-reduced-pressure fiirnace 2002 in order to send steamy lead into the lead 
recovery chamber 2005 efficiently from the heating-under-reduced-pressure furnace 2002 to N2 Gas with inactive Ar 
etc. is introduced and steamy lead is sent into the lead recovery chamber 2005 with carrier gas. 
[0358] The processing-object object from which it passed through the heating-under-reduced-pressure furnace 2002, 
and lead was removed is sent to the residue receptacle section 2010. Since heavy metal which had carbonized the 
resinous principle of a processing-object object nearly completely, and was contained in the processing-object body, 
such as lead and zinc, is also removed, the processing-object object has turned harmless and after treatment is easy. 
When still more nearly another useful metal etc. is contained in this processing-object object, these metals are classifiet 
and you may make it collect them with a gravity concentration method, an electric magnet, etc. Moreover, it is reusable 
as the activated carbon with which it was harmless with the activated carbon and the carbide of a high grade was 
excellent in the property and the soil conditioner which passed the heating-under-reduced-pressure means. 
[0359] (Operation form 14) Next, the example which processed the electronic equipment which contains a pewter as a 
processing-object object is explained using the processor 2000 of the above-mentioned composition. 
[0360] It is more desirable to introduce as it is without crushing in processing of a mounting substrate although you 
may make it crush with pretreatment the electronic equipment which is the processing-object object 2004. 
[0361] The pyrolysis furnace 2001 is held mostly at the anoxia state, and made electronic equipment pile up for about 
60 minutes the degree of furnace temperature of about 500 degrees C - about 600 degrees C. The composition resin 
which occupies about 40% of the percentage of electronic equipment was discharged as gas-like excretions which 
pyrolyze at the pyrolysis furnace 2001 and contain hydrocarbon gas, or was carbonized. 

[0362] Moreover, in the pyrolysis furnace 2001, to metals which occupy about 50% of percentage, such as iron, copper 
and aluminum, and the composition metal of the mounting substrate which occupies about 10% of percentage, it hardl> 
evaporated, and did not oxidize to them again. 

[0363] The electronic equipment which pyrolyzed the composition resin was conveyed at the heating-under-reduced- 
pressure furnace 2002 through the purge room, without being cooled. The heating-under-reduced-pressure furnace 



2002 held the pressure in about about 10 to 3 Torrs, and temperature of about about 627 degrees C, and made electrons 
equipment pile up about about 60 minutes. 

[0364] The alloy is used for the mounting substrate which occupies about 10% of electronic equipment for about 5 - 
10% of pewter of a substrate weight. Moreover, about 40 wt(s)% of this pewter alloy is lead. 
[0365] That is, into electronic equipment, 0.2 - 0.4% of lead is used as a part of component. This lead was evaporated 
as evaporation lead at the heating-under-reduced-pressure furnace 2002, was sent into the lead recovery chamber 2005 
with carrier gas, and was collected as metal lead. 

[0366] In order to raise leaden recovery, it is desirable to lengthen the residence time of the lead steam in the lead 
recovery chamber 2005 interior as much as possible. In this example, leaden recovery was 98%. There were few 
impurities and they were able to reuse the collected lead as a valuable metal. 

[0367] The hydrocarbon gas pyrolyzed and discharged at the pyrolysis furnace 2001 is sent into the gas resolver 2005 
of the gas-like excretions processor mentioned above, and is reformed and pyrolyzed in the corks heated by about 120C 
degrees C, and it quenches it by 8sec(s) to 35 degrees C immediately after. The cooled gas-like excretions are 
neutralized and filtered with the bag filter which is a neutralization filter, are washed further, and are reused as fuel gas 
With this operation form, 40% of electronic equipment is constituted by the resin, and it gets down. Although the 
recovery of a resin changed with components of a composition resin, about 90% of the weight ratio was reused as fuel 
gas, and it remained as a residue which about 10% becomes mainly from carbide. 

[0368] Moreover, since metals, such as iron, copper, aluminum, etc. which occupies about 50% of percentage of 
electronic equipment, can oxidize neither at the pyrolysis furnace 2001 nor the heating-under-reduced-pressure furnace 
2002 and can be collected in the state of metal, its reuse value is high. The residue discharged by the residue receptacle 
section 30 in this example had the main carbide residue of iron, copper and aluminum, and a resin. 
[0369] Drawing 30 is drawing of the septum 2101 which can be opened and closed and which maintains the 
airtightness and adiathermancy of the pyrolysis furnace 2001 and the heating-under-reduced-pressure furnace 2002 of 
the processor 2000 illustrated to drawing 29 showing one example typically. A septum 2101 is operated by the wire 
2102 and the loop wheel machine 2103. 

[0370] You may make it equip the position of each septum 2101 with a vacuum door and a heat insulation door 
separately. For example, septum 2101b is used as a vacuum door, and you may make it arrange the heat insulation dooi 
which can be the same with the pyrolysis furnace [ of this door ] 2001, and heating-under-reduced-pressure furnace 
2002 side, and can be opened and closed. 

[0371] (Operation form 15) Next, various electronic equipment, an automobile, a precision mechanical equipment, 
stationery, medical supplies, a food package, etc. are begun, the resin used in large quantities and the waste (shredder 
dust is included) containing a metal are taken up as a processing-object object, and the processing system is explained. 
What is necessary is just to use about equipment the processor of this invention mentioned above. 
[0372] Since separation recovery is difficult for the waste containing such a resin and a metal, it is destroyed by fire 
and reclamation processing of it is carried out general. In the processing system of this invention, within the same 
equipment, a composition metal is made to evaporate and are collected in the state of a metal with pyrolysis 
(evaporation, oil-izing, carbonization) of the composition resin of waste. 

[0373] In processing of this invention, the waste which contains a resin and a metal first is introduced in a pyrolysis 
furnace. And for recovery of a resin portion, an oxygen density is adjusted and a pyrolysis is performed. Subsequently, 
a pyrolysis residue is introduced into a heating-under-reduced-pressure furnace, and the reduced pressure and heating 
for evaporation recovery of a metal are performed. 

[0374] Drawing 3 1 is drawing of the heating-under-reduced-pressure means of this invention which can be used with 
this processing system showing one example typically. The waste containing a resin and a metal is held in an airtight 
container 2201, and the injection shelf 2202 with which temperature up efficiency consists of a good heat-resistant higl 
metal etc. is formed in the airtight container. 2203 is a door which opens and closes an airtight container 2201. The 
heating apparatus 2204, such as a sheath heater, are formed in the airtight container, and it is operated with a control 
panel 2205 with the pressure in an airtight container, and an oxygen density. 2206 is a sensor and is transmitted to a 
control panel 2205 by making the temperature in an airtight container 2201, a pressure, and an oxygen density into a 
signal. 

[0375] The airtight container 2201 is connected to the exhaust 2208. Between an airtight container 2201 and the 
exhaust 2208, the metal recovery systems 2209 and 2210 which are the recovery systems of the composition metal of 
waste are arranged. You may make it equip a metal recovery system with the cyclone separator equipped with for 
example, the cooling means. 

[0376] The waste which is the processing-object object pyrolyzed at the pyrolysis furnace is fed into the injection shelf 
2202 in which it was prepared in the airtight container 2201, a door 2203 is shut and sealed, and where a recovery 
system is closed at first, heating (400 degrees C) and pressurization (3atm) are started. In this case, temperature up 



efficiency is better than heating in the reduced pressure state, and it contributes to the temperature up efficiency at tne 
time of being a heating under reduced pressure at the time of next metal recovery. 
- [0377] And the inside of an airtight container 2201 is decompressed to the pressure of about 10 to 3 Torrs with the 
exhaust, it heats according to a metaled kind more than the boiling point of an alloy, and the condensation means whicl 
the metal was evaporated and was arranged in the middle of the metal recovery systems 2209 and 2210 recovers. In thi 
case, since metaled evaporating temperature becomes low from an ordinary pressure, comparatively low heating 
temperature is sufficient, and since it is hard to oxidize, recovery efficiency is good. 

[0378] Although it has two metal recovery systems at the heating-under-reduced-pressure furnace illustrated to drawing 
31 , you may make it collect two or more metals by making it use simultaneously, switching and using two lines 
corresponding to the thermal stress conditions in an airtight container. 

[0379] Thus, according to the processing system of this invention, thermal efficiency is good and processing cost is 
low. Moreover, the recovery of a metal with high purity is high by vacuum heating. 

[0380] (Operation form 16) Next, various electronic equipment, an automobile, a precision mechanical equipment, etc. 
are begun, the waste of a mounting substrate with which various electronic parts were carried in the circuit board used 
in large quantities is taken up as a processing-object object, and the processing is explained. What is necessary is just t( 
use about equipment the processor of this invention mentioned above. Drawing 32 is drawing showing typically the 
processing scheme of a mounting substrate which used the processor of this invention. 

[0381] This processing system carries out separation recovery of the electronic parts efficiently from the mounting 
substrate in which various electronic parts, such as IC, LSI, a resistor, and a capacitor, were carried. Moreover, it is the 
system which carries out separation recovery and which is resources-ized also about the composition resin of the 
mounting substrate which consists of the circuit board, electronic parts, etc., and a composition metal. 
[0382] The separation from the circuit board of electronic parts was difficult for the waste of such a mounting substrate 
and a different material was the body unified intricately and the processing was difficult for the mounting substrate. Fo 
this reason, reclamation processing, incineration processing, etc. were common. 

[0383] this invention sets, it introduces into a pyrolysis furnace, without crushing a mounting substrate probably, and a 
mounting substrate is pyrolyzed. The resinous principle of the substrate which constitutes a mounting substrate, or 
electronic parts is carbonized while it is pyrolyzed and discharges gas-like excretions. The package resin of electronic 
parts is also disassembled, it becomes very weak, and separation with the element in a package will be in an easy state. 
At this time, what is necessary is just made to perform the temperature in a pyrolysis furnace, and an oxygen density or 
conditions which heavy metal, such as lead, evaporates or do not oxidize. 

[0384] What is necessary is just to process gas-like excretions like the above-mentioned. What is necessary is to make 
it condense by gas-like excretions processors, such as for example, a cooling means, and just to introduce this 
condensate into a heating-under-reduced-pressure furnace with a pyrolysis residue, when heavy metal, such as lead, is 
contained in gas-like excretions. Moreover, when chlorine is contained in gas-like excretions, the iron which carried 
out heating at high temperature is made to contact, and you may make it collect as ferric chloride. 
[0385] Thus, the mounting substrate which is the pyrolyzed processing-object object is introduced into a heating-under 
reduced-pressure furnace, adjusts the temperature in an airtight container, a pressure, and an oxygen density according 
to the metal to collect, and collects desired metals. For example, the alloy (for example, Pb-Sn alloy) which had joined 
the circuit board and electronic parts is made to evaporate. As for an alloy, it is desirable respectively also from a 
viewpoint of recycling to make it evaporate alternatively with vapor pressure, and to dissociate. 
[0386] If the alloy which has joined the circuit board and electronic parts evaporates, electronic parts will be separated 
from the circuit board, moreover — the case where a junction metal fiises in a pyrolysis furnace and junction is already 
canceled - these junction metal components (for example, lead, tin, etc.) — a processing object -- since it is held inside 
of the body, these metals can be made to be able to evaporate and separation recovery can be carried out from a 
processing-object object 

[0387] Various metals, such as Zn, Sb, Au, Pt, nickel, Cr, Cu, aluminum, Mo, W, Ta, etc. which are contained not only 
in the junction alloy which has joined the circuit board and electronic parts but in a mounting substrate, are made to 
evaporate, and it may be made to carry out separation recovery. Since a metal is not used as an oxide but can be 
collected in the state of a metal, its utility value is high. 

[0388] In order to gather temperature up efficiency, a pewter alloy decompresses the inside of an airtight container by 
the exhaust air means, and heats further (for example, about 400 degrees C), and you may make it condense with the 
condensation means established in the middle of the recovery path after heating to the temperature (for example, about 
200 degrees C) which seldom oxidizes in the case of evaporation of a pewter alloy. 

[0389] According to this system, as shown in drawing 26 , the pewter alloy of a mounting substrate is removed 
completely, and the pewter of lead-terminal portions, such as IC, LSI, a resistor, and a capacitor, is also removed 
completely. For this reason, it can make easy the next circuit board and recycling of electronic parts, and electronic 



parts are not only separable from a substrate, but can raise value. 

[0390] It can be evaporated and carbonized, or the composition resin of a mounting substrate can become an 
intermediate product, and can be used effectively. 

[0391] If copper and carbide remain as a processing residue of a heating-under-reduced-pressure furnace, a calcium- 
carbonate solution etc. separates copper and carbide, for example, and you may make it wash this copper by the wash 
water subsequently. 

[0392] Since the composition metal of a pewter alloy evaporates according to the degree of vacuum in an airtight 
container and it evaporates at such low temperature that a degree of vacuum is high, its furnace wall of a processor etc. 
is not hurt. 

[0393] If a mounting substrate is reclaimed land from and processed, poisonous metal, such as Pb in a pewter alloy and 
Sb, will be eluted by acid rain etc., and soil and a river will be polluted. Moreover, spontaneous decomposition of most 
resins is not carried out, but it has a problem semipermanently also from the field of not only shortage of the remaining 
disposal plant but environmental preservation. According to the processing system of this invention, these problems an 
solvable. 

[0394] Separation recovery can be carried out and the various metals furthermore contained in the circuit board or 
electronic parts can be resources-ized. In these metals, the metal with fear of a resources exhaustion and the rare metal 
with the small element abundance of earth crust are also contained. Therefore, it enlarges collecting these metals and it 
is carried out to solution of the resources with which mass consumption society is faced, and energy problems. 
[0395] (Operation form 17) Next, copper foil and a resin take up the circuit board by which the laminating was carried 
out as a processing-object object, and the processing system is explained. 

[0396] The so-called copper clad laminate is sufficient as the circuit board, and the tape carrier package of TAB (Tape 
Automated Bonding) etc. is [ FUREKISHIBU being a substrate or ] sufficient as it. Moreover, the copper clad laminate 
produced in the manufacturing process of the circuit board cuts off, and you may make it process a portion. 
Furthermore, you may make it process the circuit board which separated electronic parts and the junction alloy from th* 
mounting substrate, as explained so far. 

[0397] Moreover, although the circuit board is taken up and explained here, if it is the body which has copper and a 
resin as a component, it can process similarly. 

[0398] It is as [ separation / of the pewter alloy from a mounting substrate, and electronic parts ] above-mentioned. It is 
as [ disassembly / of the composition resin of a mounting substrate ] above-mentioned. 

[0399] In order that this processing system may separate copper foil and a resin efficiently, the circuit board is heated 
under the conditions of not oxidizing and thexomposition resin of the circuit board is processed by the gas-like 
excretions processing-object ****** system as gas-like excretions. 

[0400] Copper foil is mostly collected as a pure metal. Impurities, such as carbide adhering to copper, may be made to 
perform methods, such as carrying out mixed rotation with washing, vibration, and detailed sand if needed. Equipment 
should just use the processor of this invention. 

[0401] Drawing 33 is drawing showing typically the circuit board 2300 which is a processing-object object. This circui 
board 2300 is a two-layer board, and the laminating of copper foil 2301 and the resin 2302 is carried out in one body. 
[0402] The circuit board 2300 is introduced in a pyrolysis furnace, the temperature in a pyrolysis furnace and an 
oxygen density are adjusted, and a resin 2302 is pyrolyzed so that copper 2301 may not oxidize (evaporation, oil-izing, 
carbonization), the gas-like excretions containing the decomposition generation gas of a resin 2302 are processed by 
the gas-like excretions processor — having — harmless-izing — clean — it is fuel-gas-ized 

[0403] Drawing 34 is drawing showing typically the circuit board 2300 after pyrolyzing a composition resin. Many of 
resins exist as carbide. 

[0404] Although you may make it separate mechanically the resin 2302 carbonized in this state, in this invention, 
introducing into a heating-under-reduced-pressure furnace the pyrolysis residue of the circuit board which mainly 
consists of metal copper and carbide, and adjusting the pressure or oxygen density in an airtight container, temperature 
is heated to temperature higher ten numbers than the copper melting point, and melting is carried out so that it may not 
oxidize and copper may not be evaporated. The copper 2301 of a liquid state is set to granular copper 2301b by the 
surface free energy (surface tension) ( drawing 35 ). If it cools in this state, separation recovery of copper is still easier. 
For example, although the melting point of the copper in 760Torr(s) is 1080 degrees C, copper can be collected 
granular by heating the temperature in an airtight container at about (in the case of 760Torr) 1 150 degrees C. 
[0405] Thus, most copper foil can be collected by heating the circuit board under reduced pressure or in a non- 
oxidizing atmosphere, without oxidizing. In addition, you may make it washing etc. remove impurities, such as carbide 
which adhered to the front face if needed. 

[0406] Thus, according to the processing system of this invention, separation recovery of the copper can be carried out 
in the state of a metal from the body which a resin and copper unified. Moreover, a resin is also recoverable as an oil 



and carbide. 

[0407] (Operation form 18) Next, the resin covering aluminum foil with which the laminating of an aluminum foil and 
the resin was carried out is taken up as a processing-object object, and the processing system is explained. 
[0408] Such a resin covering aluminum foil is broadly used for the packing container of food and medical supplies, the 
heat insulator, etc. including the packing container of pouch-packed foods, such as a bag, curry, etc. of potato chips. 
[0409] Since the resin and the aluminum foil are unifying, such a resin covering aluminum foil is difficult to process, 
and is processed by reclamation and incineration. If incineration processing is carried out, aluminum will become an 
oxide and the value as resources will fall remarkably. 

[0410] Immense energy is supplied to refinement of aluminum and what is not recycled is waste of energy. 

[04 11] this invention pyrolyzes a composition resin by heating a resin covering aluminum foil, adjusting an oxygen 

density in a pyrolysis furnace, with the oxidation state of aluminum held. 

[0412] That is, in order to separate an aluminum foil and a resin efficiently, under a reduced pressure condition or the 
conditions of not oxidizing, a resin covering aluminum foil is heated and gas-like excretions are processed like the 
above-mentioned. Aluminum foils are mostly collected as a pure metal. Impurities, such as carbide adhering to 
aluminum, may be made to perform methods, such as carrying out mixed rotation with washing, vibration, and detailed 
sand if needed. 

[0413] Moreover, when other metals, such as zinc, are contained in this aluminum foil, to introduce into a heating- 
under-reduced-pressure furnace further, and to carry out a heating under reduced pressure, and to make it evaporate 
alternatively and what is necessary is just made to carry out separation recovery. 

[0414] Drawing 36 is drawing showing the resin covering aluminum foil 2600 typically. The resin 2601 and the 
aluminum foil 2602 are unifying. 

[0415] The resin covering aluminum foil 2600 which is a processing-object object first is introduced to the pyrolysis 
furnace of the processor of this invention, and the resin covering aluminum foil 2600 is heated and pyrolyzed at 400- 
650 degrees C, controlling temperature and a flow and pressure requirement. 

[0416] The low temperature of disassembly of a composition resin was more inadequate than 400 degrees C, and since 
aluminum foil fused at the elevated temperature from 650 degrees C, such a temperature requirement was defined. 
[0417] Drawin g 37 is drawing showing typically the appearance of the resin covering aluminum foil after 
disassembling the composition resin 2601, and is in the state where carbide 2602b which is a pitch solution product has 
adhered to the aluminum foil 2601 of a metal state. In this state, carbide 2602b exfoliates from an aluminum foil easily 
only by touching. Therefore, an aluminum foil is easily recoverable in the state of a metal (refer to <A 
HREF='^kujitu/tjitemdrw.ipdl?N0000=237&N0500=lE_N/;> ??667>.7//&N0001=37&N0552=9&N0553=000040 M 
TARGET- 'tjitemdrw ,f > drawing 38). Generally, the composition resin of a resin covering aluminum foil is 
thermoplastics, can process the portion of large ** as gas-like excretions, and can fuel-gas-ize it. The carbide of a 
composition resin was easily separable with the aluminum foil. Moreover, aluminum held the metallicity. 
[0418] Thus, most aluminum can be collected by heating a resin covering aluminum foil in a non-oxidizing 
atmosphere, without oxidizing. In addition, you may make it washing etc. remove impurities, such as carbide which 
adhered to the front face if needed. 
[0419] 

[Effect of the Invention] As explained above, the processor of this invention and an art can process the processing- 
object object containing a resin and a metal safely and efficiently. According to this invention, a toxic substance is not 
made to emit a home electrical-and-electric-equipment product, an automobile, a precision mechanical equipment, etc. 
into environment, and it can harmless-turn or separation recovery of the toxic substance can be carried out. Moreover, 
including a toxic substance and its generation source matter, if this invention is burned, it can collect the matter which 
can prevent natural environment destruction and can be reused from a processing-object object like the waste which 
generates the toxic substance of dioxin in the state of a high grade. When this invention is reformed and pyrolyzed at ai 
elevated temperature into which dioxin decomposes the gas-like excretions made to discharge from a processing-objed 
object, dioxin shortens the residence time in generation and the temperature field re-compounded as much as possible 
from this state and dioxin quenches to generation and the 3rd temperature which is not re-compounded, the dioxin 
concentration in gas-like excretions can be reduced greatly. Moreover, while processing the 1st pyrolysis, the 2nd 
pyrolysis, or reforming in two stages of the 1st temperature and the 2nd temperature, by performing these by the 
reducing atmosphere, the generation source concentration of dioxin can be reduced sharply and can reduce the dioxin 
concentration in gas-like excretions greatly. 

[0420] a resinous principle is clean, without generating toxic substances, such as dioxin, from heavy metal and the 
difficult waste of processing containing the generation source of dioxin according to this invention, including a resin 
and metals, such as shredder dust, it can collect by the high grade, without fuel-gas-izing and emitting detrimental 
heavy metal, such as lead, an arsenic, and cadmium, into environment 



[0421] According to this invention, a toxic substance cannot be made to be able to emit the difficult waste ot 
processing like a mounting substrate, a toxic substance can be removed, and it cannot be based on a help, but can 
separate into the circuit board and electronic parts, such as various kinds IC, and a resistor, a capacitor, easily. 
Simultaneously, heavy metal, such as lead, and other metals can be made to be able to evaporate, and can be collected 
in the state of the metal of a high grade. Moreover, the metal and copper which constitute the circuit board etc. are 
recoverable by the high grade. It can carbonize and the resin section can attain recycling to ******** 5 suc h as being 
utilizable for the active principle of activated carbon and soil. Moreover, the processor of this invention and an art can 
make lead able to evaporate, and can be removed from the body containing lead. Moreover, lead is removable also 
from the body containing lead and a resin, a resin — carbide - it can fuel-gas-ize and can collect By removing lead, 
environmental pollution can be prevented and the bad influence to health can be prevented. Moreover, shortage of a 
garbage dump is cancelable. 

[0422] Moreover, the processor of this invention and an art can make a metal able to evaporate also from the body 
containing a resin and a metal, and can be collected in the state of a metal, a resin — carbide — it can fuel-gas-ize and 
can collect 

[0423] Moreover, the processor of this invention and an art can make the junction metal of the body joined with the 
metal able to evaporate, and can remove a junction metal. Moreover, the junction alloy of the body joined with the 
alloy can be made to be able to evaporate, and a junction metal can be removed, the case where a body contains a resin 
- a resin — carbide - it can fuel-gas-ize and can collect 

[0424] Moreover, the processor of this invention and an art can make the composition metal of the pewter alloy of the 
body joined with the pewter alloy able to evaporate, and can remove a junction metal. Even when a pewter alloy 
contains detrimental lead, separation recovery of the heavy metal, such as lead, can be carried out by the high grade am 
high yield. 

[0425] Moreover, the processor of this invention and an art can process the mounting substrate by which electronic 
parts were carried in the circuit board, and can divide electronic parts into the circuit board effectively. Detrimental 
lead is recoverable, while dissociating effectively, even when the pewter alloy containing lead is used for the circuit 
board by junction to electronic parts, the composition resin of a mounting substrate — carbide - it can fuel-gas-ize and 
can collect . 

[0426] Moreover, the processor of this invention and an art can process effectively and economically the body which 
has a metal and a resin as a component. A metal is mostly recoverable with a metal state. Moreover, a resin can be usee 
as clean fuel gas as carbide. Moreover, this invention can separate a resinous principle and a metal from the body whicl 
a resin and two or more metals unified effectively. 

[0427] Moreover, the processor of this invention, a processing system, and an art can collect copper from the body 
which a resin and copper unified easily in the state of a metal. A resin can be used as clean fuel gas as carbide. 
[0428] Moreover, the processor of this invention, a processing system, and an art can collect aluminum from the body 
which a resin and aluminum unified easily in the state of a metal. The fuel gas collected from the resin can be used alsc 
as a heating means of a processor. Moreover, it generates electricity by this fuel gas, and moreover it can reduce the 
operation cost of a processor sharply by working or carrying out the electricity sales to utilities of the processor of this 
invention, carbide is excellent as activated carbon, a fertilizer, etc. 

[0429] Moreover, since the processor of this invention and an art have good energy efficiency, the body of broader 
criteria can be processed, value can be raised and recycling can be attained. That is, the processor of this invention and 
an art can process safely and effectively the processing-object object intricately unified like a resin, a metal, a substrate 
electronic parts and a metal, and a metal, and can attain recycling. 
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zmm&i^zmixmm+zmmxm 

■th x o%m<nmx$m-h$m.xnk . 

x 3 iz^Fximtbmmxm *m 
lizzkimki-hmm. 
imm&] mffimxnx-ftmtvtzmsjfxm 
mm *mz><mxm2 t>izmtfzz k ztmt 
•tm m 3 jbsat*JH7 <n\ ^-ftvhHzm&^mj} 
m, 

40 [0001] 

m&zmi. m^km*%tttwt<r#imm. 
texvwmmzmth. 

[ 0 0 0 2 ] z tz. *mmzzoim&mk®m 
sm-z^fr^mmt&msmiixvmimiiz 

axwrnmizmtz. zt>iz*mte. ^^.u»,y 
-?x v % ko>mk mmttthmz . n 
50 i/ymikzvmiz&bviM ffrtmt&mgm. 



3 

wmtzmtz. 

[0003] 

x-hh. 

[ooo4] mm*Mm*%3im%ymi>'ki tix 

•t&z.ttfm>t>tix\ih. 

[ooo5]-*, mm* M&mtim^ ttvz 

-ox-hi. ttzw~>x. mmto*<oGmmmm 
imm<zt#T$tii$. mm£%m<r>'mb vx 
wm\izmm-i> z t tf*im£.z& ttuz. mm> 

[0006] ze>io£. wmmtzxzwmm. n 

[0007] m-mm<mmmm 
mzb^tz^xti*) , w^m^ftnws^vcLt: 
mm^mm^K. zt>£#mmitit*tix^s> 
mmi>hh. zoo. o^M^mm^mt txmi 

mwiti®. jm&mnm&mzftis.- @k 

ZiiX^Z^. 

[ o o o 8 ] pii-if , 56^Ka»m««M>ii!i$«fl! 
mtimtfr? xf < •? ?%t'<?)®mtzmztLZ>iz 

tzz->x^h. zni/*v~>?-yxY<m&xmm 
Kymismtfo*). mrei>ze>ftt&&m*b$.x 
tzxvimztix^h. zzx-^^u^y-yxht 
i±, nanut, m.mm*i'*\"y?-x'Wbu 
^mmmtmzmttnzi. ^mtth^mn 

[0009] Zn£o%is*ls-yy-yzHztt%mi 

t thiz^mmmt'hitmm^^&x-kiiix^ 
&ztmit>tix^h. mzswtiabn^uyr- 
yx y iziigBMmuMw) x a. \s-/y-yxy<r>io 
te&±<7mi t if£tix»ht\,iom;i>3>z>. t-amt 
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[ o o i o 3 mmy a *a trntm lawb 

[ooiii ifrLmtkmmmtTfrs. -v&m* 
io wmni. *tit>tfmam%-?t:mm>t>-# 
m£mztifi:m&)%mmx'b& z tt^mm 
mmim£znx\.*£\.wimRX't>& . 

[ 0 0 1 2 ] ft*, 

mmzt'ammm. ®.>b±x*m. mmwrnzx 
vmmztix^tiff. mtbixm^mtzt. 

mthtz*). 7/\s$~vj* s mzt'immiz%-oxL& 

20 [ooi3] r^s-»>A^H««att:ti^a««**f 

mzmiz£ mxfmmtztx tt aoutx***- 

«s-iii-r hz btmitix^z . 
[ooi4] -jr, Mz.Ki&ifzi'jLUv y-yx 

«**fc^TV»*. ft*fr6, SWHKBOav 
30 fiTHS. 

[0015] fc^^-c, ioiia»stt*ttu tratR 

[ 0 0 1 6 ] Itfc, «jStf9^»«t*tt&»t^^ 
[0017] -fSrfc^, tt»*tr^y^^«*ftictt 

^HRi®ii%t^«fe:±t ixm#>±xmzti&z t 
40 ip-mixh^tz. 

1 0 0 1 8 ] L*»U H*^{SSS«J: 34»flr4r««lF 

mfrmtzK Lmzmtm-tz ttfm&ztix 

[0019] £«0J:d3Mfc«>&, Witf^aUif^- 
50 trim£»sr£B»t. «ttt««lP*4Hi- Htt 
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[0020] i&L%tft>. mfcx'\mm£&$m 
^mmms^^m^tLX^^Mz, -aim* io 

[00 22] ttJUt&Uitit* -BELfciOLU-yr 

[oo23im(f@«safi{={±ic. lsksis: 

[ 0 0 2 4 ] Up L*^aip a n l±S«LJi«ctS^< vmsti 

m&kWFSi&tzttmt&ztiiiwmtx'S) 

[0 0 2 5] $£>fc, JhjftflJ^&faiHj, IBifrrfS*- 

%zfr^3m%mmtmjic.LxLi5k^oftm 

■^P C D F c =Srfc*<0l*«9>£ r-f ^>->*^-f b k 

S. ^'WS'VOftttfctCtb-caK. 0ttfcf2, 3, 
7, 8-T. CDDTc^)^S^5Efi: (LD5 0) ii 
b-fii>7Qn%/KzX'hh. 

[0026] mnfm:t'-->K mmryxr < >y 

*>mU ffifcT8iV^tt£1rt&PCDDs (.-Jfjii 
[0027]-*, WbiXHMifrZUh Zk.m 50 
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[0 028] Lfc^oT, mm* k'<rmmms&z 

<JWfcLTWfWW-*fcfctie. «flMK. *», 

iZ^X\i?4**is><m$LZ9i)m 

&xm&mm.-t?> z ktmttix^z. 

[0029] 

zws&hzkzmkth. 

[0030] ti&zmt&tbWBtk mmk tx 

• mm-h z k umsm&vm&mz 
mtzzk$mk~rh. at. ^wnu^uc^o 

9mm&m&$>zktmk-r&. *&hbi± 

&&&?>8££»*t& k k *> t , «UEbftA- i "J 1M * 

si, mm-iz k s«i^a3i^«i3i*a2rSft 

[ 0 0 3 1 ] 4fc. *5gBB»ifflSii:«Bt^Jlt*M(c 

S«ffi^aRW50S*ffi?r!gettS i t * BW 
S<btc*^i, is3.ls-yy-?Ah%k'0>& 

kZBWk-r&. Zt>£*mHi. Wf*a&i£1&& 

uiz&hvm&kmmktft&L. mum 
mmzmm-z zttmk-rt. 

[0032] 

t^ik i owetaMHw-** i 

*Mthm*kk* mmm^m.&mLxm.^ 
mom* t& tizxxm&m & m >>>mm 
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xiiz. fny?x«sf ajft ^ a 3 oajg t x-ms? i & 

[0033] M*«2fcS®^*^go««SgB«. ® 

10 0 34) tttmw&mmi. mmtm 1 o& 

«fc$20^££W&%fl*m^^T^#t 

z>m i vmtwmt . ^ 1 ^wm^scs^ltb; 
y###ri> x o zm2<om.x'<&m-m'Mmk , 

m2<r>&mm82tii>x o izmYxmmm 1 <o 
at. *i<^iit«ftjf*fcBiissaEc*4*i*»2 

«0^«*>m-t& i ^ t«EETTM*-f Sm2cO«ffi!lD 

c o o 3 5 ] 4fc . «vn»»sa«>a(2ottffiU!& 

2 ^m^^n Lx*<mmih t x *)&kti x oiz 
*craaw-*j:5icuct»j:v*. 

[0036] 2feHB|]a»l£K2. $lgi:&g£fli 

^•km2coai^j: z^&tomms&it&mtm i 
xmm-thmmmt. mmm^mzmmtx 

t. tmsiB*®kmLx&M&ti. nmztiTzmi 

xotz. mMzmmt^iomtx-mzthK 
m&t. msfai&ymmzxv&ttiimt:. m. 
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8k£m?&XotzLXi>X^. 
1 0 0 3 7 ] z <r>X 3 £*^^*!^g^fe#»?*8 
til^fie^firtS =5: t' LT^iUfcfUKv^ UBS 

mmm^x'^otoi.zttoiix^. tamsfeisfr 
mi. msnrnttx-zx-zzfrgimm?. mi 
<\mmmm\z^m-ixo^ftnix^. 
*m&mmmu. m£ftm®tmmLxm.z 

10 ZUzmi-&Xolzbxi>X\\ 

[0038] mm3 tmLto^mtwrnmii. m 

y<i ttisvmmth xo%&2 <nmx&!m-h®. 

3«as4-cm}$^6)$ais}:. mE^^iwi-fgt 
x*)tktKmm£. z <mmz-&ztLti&mtf5k<ktz> 
xoiz^Erxumt^msmxut. msmm^ 

[0039] mm4 {zw&a*mwmimi. ® 
mt&mt ztt-t&Mb* ^ i <?>&gxi&ftM-tzm 

mi oasj: on^2comxmmtim2ff^ 
mxmt. m2<vi^xiMmzivfcWatfAmtm!fo 
*<7)M**i'>w&nmMmmti&x5i l z. mm 
tfzm$mm3co&&£xiBfetz>i$mxnk. m 
mw&>mMizx t )±it:mm. z<m&z%zti 

[0040] mm5 izmv*mwmimt. m 

sti^MB-rs® i ommxmt , mmm^±t 
it#ximm*yj**i'ymmhx o%m2<r> 

osatc^iixsm 1 ffy^mm^th 1 1 1 k»2o 

^R*5fi^^ttl. X 0 fc«ffF«tf-&3S 1 co«ffi3m 

mint, m&mfr^m.itimvy&miwm'h 
w&mt. m^mzmzitKmBrntzftitL 
h$b2<7&m&m$k?z>x nz%BTximtz>&2<o 
mmxut zm ikz t zmt-tt . 
[0041] tmittmnimtmt. s 
2<r)mbamnx'. & 1 n^trntzvizmsm 
£%ttih®2(o&mmmLx*(vm&Mzx o« 

50 ft-r&J:dK:«EhTt«-tSv:tS:^Stki-S. 
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[0042] izgmn&momjmt. & 
*utm i <mft t%2 t^-th mmt&frt 

jniL;t<rkHt»k-r£. 

[ o o 4 3 1 *m<n>im}mz. ms&3i&® 

[0044] m$wmiMiimm&mm-&z}: 

[0045] tfcffim®xm$m30>B&&?TZ s 
^'ftM^stc-c^ mix® i o mm tzftwtz i t *»» 

[0046] gSl<D&g»£&2 5 0-H&5 0 0'C 
<fct»80 0X:J:0«v^aS, i9#iL«i4>&< 

fcbiooot;£9Ai>aK. Sfec#it<i±i2o 

[0047] m3i0iaSti^<k<>15 0 , CJ: 
9fiv>iSg. J 9#£ U<li^^r< k 1 1 0 0*C± 9<£ 

2<A|fc#jS?ifc{i3t«£$ill <0SJgk3S2tf)iaj&CO2g 

■raw*-* fc H«ti*ife ^jt7ctt#nmTtT3 i k 

[0048] ^2»iaSJ±^5r^yy*5^IS 
[0049] -f&;fo*>*?l<»JJ|j. $flgk&gk £ffifttt 

s#gk . £ y>r v ft* 
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1 0 

ktt&v*. 

[oosoifluofiftn^aii. wmmmbmm 

[ 0 0 5 1 ] g 1 tf>SMH£¥&«0& i <offl£ fcpBs-f & 
S«Mfi5^gkLT«. AA!^fcatMMt*Jll» 
*Jt3fc*fitfJtK 2»&k LTti. #g*t8Efln 

TJBv*4J:3fc**Uf iv*. flttfcf i—Xb-^-frk* 
«DJHiaBft*J8v**J:3fcl/Ct>J:v*U fifc^ 

«ia«m^osiiig*k'*^»ai$^^^ 
jR&flf#att mtth^mmsmmsntmt tx 

alts^c^&u zeMAfzxvaLietiMmm 

[0052] SS»£#&k LTJi=&«ae-by^S:ffl 
30 uSiotWi^. JIIiaaUEtt. 

«B*«JMiW-* k k t ssa^^rt^^s^-c^ 

IftoftAlc. ^lc^»W#a^a7ctt^frt«-5-k 
^JKTCftS. Witt. ©S^tf^#8^i^k#ffc 
^RjSrSTC^frTTIK^-r&^ktiO. £<^# 

[0053] **«6WCtt»fcW!BL4V^tf 9 . # 

40 ymLyj+t.ywyyjtti'y (Po i ychi o 

rinated d i b e nz o — p— d i ox i n 

s : pccds) . titv&WJiyyyyy (Po i 

ychlorinated dibenzofuran 
s : PCDFs) fcitfdft^,<D*Smf3«l:tfatftfifi 

<?>W£mm*imvx?4**isyt^o. 
[0054] Ltdfi^xmimftK&mt. wmm 

m L<tt»a*sHaic*?£ k*>m l^*^. s 

50 j>&. -^nzmmwmxhh^ut. mm* 
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[0056] wmm.^y^nmnf^)vzt-r ( gut 
cot m.titemfet&xdtLxiiXw g io 

C-MS£ffl^SJ:3fc:LTt>J:<, ^fcJBtrj^? 
[0057] 3f -v 'J Ttfx#Z t LTtttUtf A r fcif 

rxr^KJ: o , * i <vmm^Hvmm&m®z 
ixhmx+£<ifxzmm^®mttz\$gi2<mi 
*mwtN&<zki>x'%h. s&c mmz&t 

[oo58] m<vmm&knwimLi/3.\s"j 
y-zmmx 3 t ix i> x w 20 

%i<7>mm&tzmAtz>*o£ixi>£^i,. w# 
[0059] !mttmm&>*mxztifz%, 1 <nm/\m- 

fc^UWMi^'^£l8S*m3*i6J:3fc:, iSJS 
■ IWWBftfrtSBW"* J: iCtfitfj;^. COS 30 

mn&mmzy 4 - h* * -y ? L-c««rrs J: 3 L 

[ o o 6 o ] ZtzB 1 ^a^»*gcof-^ y<ftcoBji 
mm* J: 5 C LT {> ± . 0tt<f Sfi 1 ^MH^gl 

m^Mm^mk^tihztmw ttdsmzxm 
mij- 1> ■mmm*&ji* a if , -mmm 40 
mMLxi>atA,fmimii%\>\ zt>£. mm 
mm£i&toi>®%£.mzin.h . 
[0061]-*, ns.th tmmftmmmt 

$*i5rv\ LKtf^xmwmmmtfjmfcm 
%x'htuf. imimmx-bommmmtf^? 

[0 0 6 2] ZZX. m#mVlit¥frt>®iii%tUztfX 

m&>mmifti#wwimm&£^xmw 50 
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aa*a4ftttm2^a^»*a, #bj#«*>*> 

mmam^tx^m. mm<?wmz 
fiozt£z<<)?v-y%m#zbLxmm$tih. 

[0063] &ff#&l±, m 1 <0iil^8fciS8LTE 

tuztfxmimi. mioasj:0i.«^»2«iag 

roreforming) &fc't>?r3 ± 3 & <k 
o icTW i/y<Z>»£S£Br?i: l^38£*>*> him 

taixMmmim^&wm.mmhmx.ixoiz 
Lxi>£<.\ mttbxu. muii/vti ■ r>us.i-* 

[ 0 0 6 4 ] ±1Z . aa^gfcS!x.T . 8 1 

[0 06 5]iss*a, %2<vmmmm<?>m 

[0066] &nm£Mm2<m;mtm±. m. 
*\ mm^2<om.i:soor:mmtzm&i-hztiz 

£*)i>*Z*)0>yj tti/yZftM-tZZttfX-ZZ. t 
fcm2<0Sg£100 0mJh, X*)mL<H120 

ox:i3±tzm^t& ztizj:*). $ t, iztmrntzyj * 

**is>tfm?&£o%f&2nmx-ff&ti&#>L>. 
zv%2<QmxtfxmmnmMmmz4ii$> 

[0067] m#mm*m\&zixtzti*m\\m 
\iz^^ixhmcmm^m\t, nmrnxmisti 
s^ttcio, *i&2cmm*mzz.*)fMmzit 
hztizk^m^wcztum. *?v. -mvmtc 
t'£.m&z>. zk. tixmwmzyittisytMs 
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too683 &mmMm2<vmmmi, mi 
i o . wt&mm^yj **is>#mt& i o % 

m i mm^SL^m'xmmmmx-th i o t 

LTfcin. 

[0069] V'WfcM£tiW»U:J: 10 

[ 0 0 7 0 ] 4fc. «WCJBtT. aS¥g^/cttm2 

tf>S£fifif#&i: iBRW»nt¥S« fit*. * i a t 
t» in. &*$§g||S5¥Sk LT«fra^i 33rK*i§ 
S-b>"9-i: U TijTMX&t fcJBn* i 3 fc LT fe 
in. S&C. *»xrxyiTAtlHW-«j:5CLTfc 
int. Ar&?*H3£tttfxy?'<£«tt-«J:5£ 
LTiin. 

[ 0 0 7 1 ] £4) J: 3 (c«®tt£1^^#mS:h.*:# 20 

[0072] m amm®. m*mtzim2<7) 

/Ufn-fW i3tcLTi>i 
n. 

[0073] ^MS^JPBSW^ViTU. OfFftft* 30 
&tt«2ag«ff^fcSRl,TKK8*l. Sf52#i&g 

fc. £3*>raiT&OT&*]emflM.?»&. 
[00 74] iftff#S3fcfcUS2«ft»ff# 

KfcfcnT N Jg2<aiarc«g£m^»Sfxfc;Cfx 

wstaawfl^ if^ymmi. momxyj* 

Sttitfin. *U(fr4**S'>'#jMILT»**IB 

<o^xttSftij!Hs (25c«#a4>t^2«^f»*at*5 
lt*jUEkHtr<r<fc«», ir-Mt^ymmtht. 

o^mxhiiiix^) »t> 1 5 oxaaT, »* l<u 
ioox:i3iT. 3^cffSK«5ox;jaTCfi^ts 50 
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£ok&tf;MH^£S3«^*Tr&*£tm 
Sr^ffltsc:k3^if4U^ £*itttt2 0 0T>«4 
oo*c-c(±r>f5r^^>-A^. ?i&A&h*>tttf#> 

1 ommwxMftthzt&m u\ 

[0075] Z0>£ 3 wmmt lt«» 
i3Kl/Ci>in. £<Ofc§#x^tfi1?)e5^*& 

ot>t** y ttf&*£«3«-£ i 3 tftur. tfx** 

[0076] J3ELfcJ:?f3IIiaftftffm MPf 
&*fc(ift2affijhffm «ap*RCi9. «SIS» 

watt. jy***^*^^*^****. 

#B?*g£. ;M4«*fcttft2afg»ff¥Sfcfci?* 
4«fc»£tt*#fc«o£. fc fci 0 . ^ >->^ 

[0077] jM^etTMasAjb^imiam:. ^ 
oyyim, sox v nox *&Htttix\,WfeK. 

=5rt'(7)+»R*B^ii#StcSA1-«» i 3 IzLX tin. 

«eUc«C«S&trJ: 3fcLT t in. 
[0078] ;<0i 3 W:. 50S^^Mc*^Sf 

At«MWWW««iWW>ftWan* J: 3fcLT 
tin. 

[0079] o jft. 1 <^)-»*Stm»Uc«l 

®mm<rmftm&mmiz^xwM-rz. . 

[0080] VUBh Aftk^ttie 
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[008D m i fymmf-m-wmmmnmm. 

crmtmmxm uz®mMmz% i <r>mm^ io 

ioo82] *m<o>im3iwmizmm&® 
miffmtmmtmmm^fmizX'yxmxc> 

[oo83] mmz&t txit. mm&tmm 
mm^.mmim&b-imtzfstxmRL.x 20 

mxzfmiiLxm^xoizLxttZw mm>>- 

Xt-f-Kt'vmM&tRl^lXolzlXljX^ 
U W&*m&b'Z®m2lt&iolzlXi>£>.\ S 

zm®Mf&mm\,^£iizixi>i\\ mms. 
mt Lx\±&w&g.*yym^& i 0 t-naf* 
v\ 

[ 0 0 8 4 1 & 1 cm^m^mxummm^^ 

x-wmmtozmmi. zkixnut (mtixfr 

we&ummz 0 iz&.mmtzim2<7>mm 
Rx-mznz. 

[0085] wm&gitt- h ^ t vt> . mm 

miz&gizEix^M rvyftmg&fmtx® 
jru mvmm&®<mmm&kkt>izm£m 

[0086] Exmmk txii. ®%mz m*m 
m&k£))m%mm^hi:otzTtittx<.\ 

t-xyrKzzmsxyrm^i. £ 0 i/zttiMX 
v>. Mtmk Lx\±mmisxv ji r*~ii>t>%m3h 

xm^&iioiz-ttLiixw 

[0087] tit* mi(mftm®kmw&8t<?> 

mi<n%m®k<o®iz. memm&kW&Lxn 50 
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-im&kWitth IdfcLTtJ:^. n-i/ffl$&z\m 

mttziiuasmtffisjjmm. mmm^o 

xm}&*Wi.m>i.otzLXi>i.<. z<?)*vVTtfx 
&tMi1mB3kkMhi>£ifcLXiiJ:\t\ 

[0088] mmMttimmzmr^-isms. 
mxm 1 ammmxziiz . vmsm 

it:. miffymwanmm%immmx& 

izft^*yTn%wmmti& . 

[oo89] mttmwumie&mmiffii z x 

?tzLxi>£i\ mt\mi<m$m&k&mixm2 

(ommmffii&koicbxi**^. 

[0090] m 1 mmmmKim 2 <rmm 

m®8lX'*- i Jm®ZWLttZ>£ : HzLXi>S:<,\ 55 

imm»&im 1 <?mmmLifz\m2<mmm*h 

[oo9i] ^2<^wmmmzf^- : Jfmm\i 
hzkizx*). rnmmum® 1 £fdm2<?mtf& 
m*t>m\a-miz. m±iz\±m<msmm$m. 
n-ufrt>mmznh. LK#'ox.m&M$%2<tf§. 
mmi%£m*im.vm$&x?>t;*bn£*y7 r 

x. m*mm*e>mmLxmi-2>c\ki>T$z. 
[0092] -f^hh^-i^mmmsm^m^ 

n®km\ &£v&2ffMm)&k<7)rt-, 7 rmmt l 
xmttz. 

[0093] zamBtmmmt im 1 nmsm 
kmrnsmmkiiwimmmizi. *> xmx t>ti 

*K?K<?m$i<mm&&oi><r)X't>h. mx. 
\mm&&om»k. wmzfrmmzm&b 
itxm^x.oizLxM^. micotsxvmcom 
m^m-mm-mmk^-tz^xMni, 

Xoiz-tfUi. %K?ix<m&<rm^k®m:kii i & 

k<mizmfm*m.-rhzk\iz£*). mzmizjzz* 
mmmpirtp&ig&Th'ix i>n^$mmm*t> 
Bmt&zktfT*&. z<Q%&Mimi}5Zv&2(>> 

1 0 0 9 4 1 z(o£ 5 zmm\t%mfft>m&imt® 
n*krt-WMk*)m* K-i?ffl$Lkmff)%mm 

k<m. $&20>&m®k'*-> t mkffM£i>Jg§&Z 
ti&&. *ti?tik'0)£o%im*8mhMimiz 

Kixm-t&£otz?ix&£\.\ mia^-^mm 
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[0095] mrnmttwmmmttdmmm 

[oo96] xmmm&mAZtitcm i <rmm& 
msmtt>o&m±. ^STxru^m^sx-mm- 
h. 

[0097]m<f. Zn«r>7 6 0Torr(Cfctt&$ 
m±l 203KXhh&. lTor rT«0$£(i7 4 3 
K. 10-'Torr-Ctf)iili533K?fc5„ 

[00 98] WtffPb»7 6 0Torr (la 
tm) Ct>(tS3t^«±20 1 7KXf>&tf. 1 O^To 
r i"C<9S$j£tel 1 00K, 1 0" 3 To r rTO^jSti 
9 0 0Kf*S. 

[ 0 0 9 9 ] £<7>,fc o KSS1 ^SfgtigrtT&gfctSg 

[0 100] mi^^«t#A$/utt5, 

[oioi] m^mt. zaxoizmKnts&fflisx 
m.uz^miw&^xmm-i i><nx-h& . 
[oio2] mus i ^sgastp^^-rsiai 

w mm^y^mmtim^m^mmmtz-t?, 

kl,. mi-*yrt£mmLTft®L. &b$»k££ 

[0103] fnitLk&mtmmizmm. mmthm 
sx-h. ^-/mrnxm. ®iR-ts^-ct. haw- 
* ym<m{tttc^mm^mm< %iumw& 

[oio4] ttz. mim.®mmizNz ^mux* 

**rVTitXlLXm\-th£o£.l.Xl>S.\\ %tt.L 



[010 5] ga#g»S^Sc^fiii.l.J:5fc:LTi>J: 
JnU Bl^^«rt^agkBE>j?:gpg«{c^l5 
<9gJg*K£« 9 J&l-ClslJK-t!. J: 5 IX t i v\ 

[0106] * Ktimzmmtzimtz <* a t lx 
[0107] .r^j 3 £*ma*m$m : ffit & me 

*Stt. jl&S^!8j«:<Ol®jSffl]i|Sr^j|f-r5®l<^- 

20 ^H-W-^Jn^kSffiSrfT^^i^-C^S. Sgl 
[0108] *%Bfl»KiSgg* J «Sx 6«EMi^a 

ifc» i . a i asmnfc mwm 

■Sic J: o TlgT ^^ifcJP^ifijft+^RJ SiKW 
30 tfvflm.aSMaf*SkE(3pl5*gkS:fiS^fe®2 

mmm 2 w@jk^ at jt 5 1 lt t, jt 

[0109] i^i-3C||ffiWR^att. $1<«HB 
R£ Sfl:? JKimilMilHMI 1 4J:3tL*Ct>i 

xmx ^ivtzwmtmmfr*cr>m 1 o&mt:mmiz% 
tofiwsausmt mrnm&t mi-m 1 m. 
mmt. m\(Qfmmtwimmtfmtz^xm 
x kti&amwm 2 <r>mk mmzm^hTS^ 

1 <mm.mzm^tt^m^^ti^ 1 o&g 

50 S-S«i5-l!:S^10S«#afc. m2<05l?^a(C^ 



(11) 



&fl¥l 0-9981 5 



19 

[0110] i^*^<^ra^M*sfi|iSJJE!ni||!^ 

g& iassss^afcEttaias^ak^fiix^iflicom 

[0111] m5B§Srt^SJ^I5*S. tth*>%m 

x^mmtmm&mLmz. ismm. tam^tm 

ft 2: LTttHiif^yf^ 

[oii2] 4fc»i, %2<nmzmttx\i.. mt 

zmmixftWL. &mz%mzitx®f\!tt&£?£L 
[0113] mtfssttttizwmmitbzmEm 



20 



^st *si»f assess at . l 
[0114] ^<oj?®iigoajE!iwaj±, 9mm. 

nmm^mmth z t iz x *) . mmzm ( a 
m» mmo u ^xwsM&mx-m 

20 t*>*T#*. miWi^jg^ST«^a«!l«^JS^ 
[0116] *LT*&BBcO«UIgfifcL CKOi 

30 h. z omwrnmrnmrnm: . tssBLfcas-t 

[0 1 1 7 ] *LT. ^^«kd5rS!lffll««£e(n^g^ 

[oils] ^^mn'immiziU'r&m^mxmii. 
mttmfrzmmmmmrxim tx&mmm 

[0119] rvXT4 i?ts:\iomut5 oxzmfr 
t>mm%t'tfm , o. i8o~5ooices-c^»L± 

b bXC 1~C 1 6^UMbW»^*iHB'*-6. .I^l 
50 fe«l*t-«)»lMW:J:->T4tfc^*»Hfllll4lia 
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lOl2Ol®#(O£d£Z<m®mm0>a&mi [012814*. j?^£gfrt£«£-tl>.:ktcJ:')3 
BS-f£J:3fcLT*>J:V>U »l««6ft«P*8WH-rV [0 1 29] «£EflB*¥goa?g««rtWE*2: 1 0-» 



[ o 1 2 1 ] » i <o^»xsTmsssras5L . * i fc 1 1 o . mfrt»imims»wewm&5& 

fc*»jM-6 yitti/xrm&wm 10 orratnur. »5ff9ooKm&fcMi-fSv:k 

a^tirs*. a*, mmm&zz&ttmcmm trio, ^(fc&^iaff^iss^srss^cite^^ 

[ 0 1 2 2 ] SI 1 «*MMf#»Ct4, &JI*fS!*!jft+<7> [ 0 1 3 0 ] Z<7)£ 3 fc33UittflM^'^fc£tffc& 

35*. «*»fcS*&:i»fc3MWfc2Ur*£ fclifr 1 0 1 3 1 ] 4fc. «ffifl»g^3^a>&«8S# 

[012 3]mtfa(^g)* J 760mmHg03|gm -*£fcfcJ:9. &SIiM£J: OSSWtlaUR^wk* 5 
EEfc^Wtttt 1 7 4 SVXh&tr. BftttTtiJ: 9ffi 6. 

VU4 7 2rT'7 6 0mmHgO^E^^r„ Ltitf [01 32] mi<9^jSXgk. 8EMOT£3£& 

. » i $nsrrs r t tc J: wet? 5 J: o tttu* . ftAx*jwf-**# < amt 

WttfuSr^J: 5 l^l^6Kim)H|[»»HI ^??!^«#Kk«ffi!nif^Kk *«BMMfla0feai£ 

[0125] mnmm-^z j m<n±mt)^tia:^ mh^t^x-hh. m<^tmmrm^ 

[ 0 1 2 6 3 Hi tt»W9Mlrt-*SW84^ WMffi 40 S^g^^Sk £ „ n-imfrft ix&attt X 3 

imttim&e>&<rmm.iz84mmHgT3>?>cr>iz}i [0133] ti&nmai&BgMimtinRm& 

Lit M. XXcO|SOTilmmHg(=iill&^. L &«. ^mT'«^$fL^lcOSi»k^2^^^t 

fctfot. 1 4 o oxsBm&mtiz. immm^m^mth^mmt , 

[ 0 1 2 7 ] 4fc. ASffiTTUHitf 1 7 4 OXreo ^^&{p^-(ttS i. o fcaS»®i#gkKJp©*Sk 

IBO^ffi«7 6 OmmHgXhhMZ-ftLxXamSk *SO»rSSlW#ak ?r«ii& J: 3 £LTt> «t^. 

ffiil 5ramHg, ^tf^ffi«3mmHgfct>SL^ [0134] mif0^k»2<0^Rk^#tl. 

V\ Itztf-tX, **tl740XaateWR«Cfc 50 ^■C^3ttrcmicOgB^k^2^a5^S:*1-&Jiva 



To r r (CiBWtltf s HHT 1 1 0 0 KSgtJjga-T^ 
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•r h®&mt h <t 3 c vx t> j: u. 

[01 3 5)8UtfZn, Cd, Hg. Ga, In. T 
l.Sn, Pb. Sb. B i . Ag^fc&I n<F)o%'> 

%<ti>i i<v7cmzm i ?>&mk ixmmmmp 
[0 13 6) zk. f&mmmm. m mm 
vmnam. ma-&z.btfx$h (013. hi 

8,01 9««g) . iCOdta^^^l^t,. * 

mico£X0>&#zmixmmx'$>& . 
[oi37}^i emtm m-mm t izm i <nm 

im&&<^m$imK lxz m,®mm<m i . 

vx^z&m&fMttz, t 3 nzmmpvo^mtE^j 

b £ mm-tZ <t 3 fcrttUfJ: v». 

[0138] *fc&&&gtfmi?>&mtm20>&mt 
*fii-&i&X'bhi%£izi±. ti'i&fynmicoi&m 

9WU ojTfc. l^#^&2<Z>#R#5WW-2>J:3fc 
n. 

[ 0 1 3 9 ] fllxtf . W, 1 <0!&#*¥¥&e, 8f)i£»l£ 

mt Ztt&&±Xli^ZtifzVF&St,k1rt>%&m 
S^SSrgAU ^^mfc±tf®2tf>£S#5vfl:L 

z^x o *^Mwtm&mh * 3 ess i <nmm 
*m<ommtmm&tmm-h. zLx^mms. 
ff^mmzmM^samxtx . ^+^mi 

tmniz&bSjjtzm&L. ^x&&*<?)m2(7)& 
W)<%fctz> J: 3 izmmmm&tsj} t mm 

[oi4o] znt o &amzttai. mttrv > 

hW5Lk&m?mhktfP b - S n&fc'OAy*^ 

&xi&&ztifr$fttti-&mttm&^&zfflk 
[014D -ttcbhm i «*MM*¥ar«w&WLfc* 
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[0142] ^mmmmmmmt vx^th 

U SML SHL HUM*. £©WW)»IHi. mio 
OSWfcWf v^J: o&kfHzmiXfto X 3 fctWf J: 

[0143] ^x-wsmmwm. mzmtx 

[0144] I^WI-tt^K^ «U^Ttt^$ 

[0145] Hitf. *9MHQ9Naatt:KiN^'izX 
SMfcU*v»J: 3^SLS-cm» (Wxtf4 5 0-5 0 0 

1-*J:9fci«StT«*SMfctF* (Mitfl 0" 3 Tor 
rT«{I0T9OOK) . BHWCXXtSMfcS-ttT. 5^1 

zzximtmisibxjz) t&mu Bwsjtan 
[0146] tt^^^m'ss i <^^»#a-c^fliL 

30 [ 0 1 4 7 ] it:. MtK. 

mrnxL. nkwRuaik* s^fc, 0Hx.<f9 7 3K 
SSiiTinil»LT. Zn, sb^fc'=&mfl:3*tiiiK-ts 

[0148] $^lcMttfl77 3KeK^TMlt 
T. Au> Pt. Pd. Ta, Nu Cr % Cu s A 
1. Co. W. Mo&££jM&-£BR't~&J:3£LT 
tin. AymiiPb-Snl^^J:a=5r<, M 
i.tfAg-Sn. Zn-Sn. In-Sn. Bi-S 
Sn-Ag-Bi. Sn-Ag-B i -Cu^rt'iO 
40 £33:. v^t9>SPb7'J-Avrfi>J:n. «T 

[0149] ifc^^jtnawikAiikJJMWk 

Uz O^ftL^v^J: 3 ftftfHdRK tTff 3 J: 3 tWt 
50 tfjtn. 
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SftfcSSWflfcSvfttS 1 d H?tti\f J: v\ .ico «fc o 

$& mr? Af-i 7?7<wt7S 

*- h £*l£7^ s -«? a?s^ sint t $ - a >y 

&^{±TABc7>7-f;kM^L>7, IC. LSKfi 
Stiff, fcS^Ji^JLP-y^-rxh^ff^lWttT* 

[0151] wmmfonm&mtf. £#t it® 
®mmE))&m ixmmz-tmtz totix 

mmmmmT-t&mix-KK . flfi&o £ 3 tr^r * 

[015 2] *fcftflS4hBWaM*6&->T»& 

[0153] >mmmwmcofrm&jiu>}Mimm 
z-tx mtth ± 3 fc lt «> i < . tftHBare? 

ft*X&&P?te-?£*&£tt* fl;t<ffia£2ri:'£fflv> 

[ o 1 54 ] a*:. ®m&xvmx-)v&<mw&t' 
»tai%j!ia*-c0i * (fsau=Mi tarn t »istAn 

[0155] }2UI<7) 1 M2: LTflitf. &gfigS§S& 
k'izm^tiX^&TjZT o?7^ /Ut7 S *- 

[ 0 1 5 6 ] m 1 <D&&#4 0 0XSfi9miVlfiaKtK 
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ft • »ft«rifOlH»WWC*6. 6 5 Otaa 
1 OSS5r»4 0 0~6 5 OXfcSJgLTftftfltt-tC 

fcti«j> flUMHftMMi iml Kft) u 7 

[ 0 1 5 7 ] mvmrti&mn&ji: 1 o-*to r 
raearciiEL. **v«Ar*iroxfxt»xt 

si oast 5 5 0-6 0 ox:fcS^ttuf? Steffi 
10 u>. 

[0158] 4<£*W«4. MBfcflfcifiMlsftUiH 

immmk'<mmmtoimtz> - 1 1 -e* 

S. M;UmfciK:jm3*i&IIHrattg(l«& 

20 [0159] 

[0160] im&®i)miis*mi<r)mg&n 

[0161] 0\t. WRlGMt*:** 

•*hwmmtt.*% 1 nrnxmrn-thm 1 

30 4 5T^^y*%«1-S «t 3 ^r»2^a«T«»^^t±ia 

##-t&#x7ftiss3 0 1 . xr^7«sm3 0 timix 

SRSiU S2e9SS-CBS{«2ii^*'^«^ai!fiJ+»^ 

!fi»5:m3wsKt-cm^ta^ai#s-e*&^ai«4 0 

&m&9.fc-fz> x 6 izmTxmmi-zmmjp 5 0 

40 [0162] i^fc^ . xmxows&mmm t &m 
k i$ii?&>mmM*zmMF£M\LxmM 

&iz£*)9mLxm&. ^y-y/r^WMtL, 

[oi63] 8h»«w2 ou. mftmmmmm. 

<nxh"). mt^3.v -/y~yxh. mmmt- 
50 frt>#zvmmm&ts>. zzx-tfzmmk 
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[oi64] m3\t. mm# i 2O0)nm0>im&£ s^a^*) mmi^b^&^/^-r-ty^-t: 

mizvrmchz. mm&2ouwmm>to*m m^xotztxi>x^L. m-i^tmvmmcob 

M-thmm-vy^lt. mm^>^21^ta C0 2 «0®JR2ra^tSJ:dt:L-Ct«t:^. S4>fc. G 

m3frimxtt:)mtfxt:mm24-cim2it. u h^m^b^xm^xo^z-ttutixw 

zemmtx vmmi-v y<2 1 mw&txu [01703*+ 'jr#*#xk tximta a r^a 
&. mm2 0iz\mr;Uj:\wmm&bmm 10 <o^/f^m^iXd^txhx\>\ d^^u 

m i coiasfcffiot tic mMtffim.mmxfi mre%< tfz£y>mto£tfzttm%3 q^m< zti> 

frith i?iz8mWU£ZMB)LX^Z. xzz>. zuz. mmzmmazxotzixtx 

mmt ixit. w&mtmmz^mm^h x t o 1 7 n ^fc^»f^2 o«. jeuaftftf^&s 

ZXo ic-ttitf J: v*. 0ii.tf x-xt-?-&fcV)ffii5£ [01723 **:. &ftm)r2 0<rmmz*/^v ?- 

J«!*Jflv*J:3fcl/Ct>J:v*U »fH><i«tec 2 5tmiXol,zLXl>X^ (HlOiHI) . mm 
k'Z+vymx-im&tZXoliZLXhX^. $f> 20 a5*»£>^a*fl)t«ia^iB!f**>-iV-y^-'C8E 

fc» JSa^^^Bi^t'^^ai^^S^X^iS #S0LT^^»jF2 OfcrSA-f & i 3fcLTi> 

sr, «t*w u: ? lt . mtm x^v. w&tr £f*&mfF2 o tasA-t-s xhzlx 

2o\tifrb^h*mm^w<mmbhxwm i>xw wmmmtfmmimmey^Miffifrtr 

■fSctacLrti^. ifzmiai^eoxdizLxn ^»m^2omxthztn t imti>h. 

tz? v~y&m#xi#xf-tyRmmzmALx [0173] ^mm^mx^nf^tm2 oa 

i-&*m(o>mm<?>mizm^&3LoizLxi,± z^xotz. tfcmmffmtmtzmtxw^t^mt^ 

v\ £iKmsi> i x'%mzzmR.zti& x 3c as • & 

[0166] assist LT»±#«sK-fey*$rffl mm^^mm-rt x ? tzttatj**. -<oslk. m 

1 1 it, jrasft^ficco^s^T^ u m.*mim.e>nm&tom®. mmmmm 

Z>fzifm:2ti%^Xoizmfcf&Xolz-ttitfXu ^WiMzi 4-*Xv9LxmithXo\izl.xi>X 

if. imtzx 0 <c. m ttisyrtmrnzmtgr v>. mm&zmfetzmtfh&ig&izimiti v>v 

teo/s^t. f^m^o*wmg&iz&oz.tm z-T-ty-rbt'zm^xo-ttufx^. 

mx-hh. mm. ^mi^ts^m^mom^m [0 1 74 3 tn. fkm&i omasm****™ 1 

*mx&&-Yx?mmh z. t tx 0 , ^<^#k^ msj]£$i&t& jt 5 1 uc t. jt v». mttmsmt 

mt*.mfc-&to<Dmxi,iHc iwizmztiz. ^y^imimtzt. wmm&i>mTiiimzx 

^x74**'>y<m&tf?mzti&. vmmtm&im£mfci$ti&ztii%<.\ tfdaa 

[oi67] zcr>mMfp2 ox-ummmizm mzx mm^^m<^m^L^xi<m.i-^. - 
5ov~-m6oox^. xmit<it4oo-5 5 40 m£®miiftmLxuikA,tT$m : i:m.L&\ s 

m 1 ^jasti. ara^^ftft^Ht®. flus^i: t i 0 [ 0 1 1 5 3 JSflt-ri. y*2 1 

^ti5 tTS®-t h i 5 tittuf «k v t . mftm 2 0 mmmmy-th . lp- Lmm& 2 0 m^mm 

<m 1 n^ti&mmizmfcth z. 1 1: <t 0 . «is Ha-c*wf, ^ET^^ajnBhrrijgia^^?!)* 

«<tsc:t^"r&, *&S3*h£<a«i-&::i:#-c£ [ 0 1 7 6 1 mttmmfrhmiiizti&xzmim 
[oi6 8]i^iSjapiS¥a<im<f^msai^ » «^L^«iasisioTii^iWK^2ot^^fi?s§3 



[0169] ^jllS-b>^ttg!|i.tf^3-T (Sfl: 
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mthW ?oy#8£§2 9#E^£*u:^&#. Z<n 1 0 1 8 2 ] S4 ( b ) lzmLti#Xtiffl&tm# 
W ? ny#S|gS2 9\ttmzftlX%thX oizLX xtSSkk iimzitxi-vyjtzyjtti/ytfm 



[0177] fix%wgs3 oiasmtmsm^mtb^ ofrm/fximimzmALx . m»m. msttx 

tvtitixmmiz. mi<oiagj: | )t,sv^2<oias 3 turtle**. 

-?I^JJ?ittiia»t& t»-C&&. ZZX&Am* *z [0183] #x#8?2s3 oof-*J"<nctiH£tf» 
HStfl^S^fc'fc^^^SClkSrV^. i 10 [0184] ^fc£fcT;yx#)83§30fc?-^ 

*aMraswyi (kydroreforming) y^mm.. mm&zm? sw^mmm 

'Mmxotzixtx^. Jkmmmmt&i tmm&.m3im$mt>xdizixi>x\,\ mm 

z&m-r&zkimm>SLoiizy4 **isym&m mmmt Lxiimi&oxo%mmm*yvk** 

wnt^m^b^imchi. zz. axmibs VTttxmx&km^&xonzLxhxw 

oft&wmmm£.&tti&%t>\f. fixm%3o xmxxv-fxzimt&xdtixLx^L Ar% 

t^*^2msr^A-rs x o tc lx h x w tfxm k'n^mnfx uirAisarw* * a k & x w 

mox-immtsr&cK . £ mantxmtatm i o 1 8 5 1 d«<t a c*!yi^ii^*»#aj3ix£# 

4 its ) tcz mmxz p t . r e & t'<o&miffltz 20 ? >\ -wtsaKrir whw-s . 

«Tfflv^i3CLTt,J:^„ [0 186] 3 0T1&$«». St£Sflfc# 

[0178] afx j m%3ozm#Mj i 2otftmLx *mmii&!im4oizmAZii&. 

m h z k izx o . m i ossi o ©v^2 wasTja [ o 1 s 7 1 &»tg4 o{j#x##g§3 0 fc«tiu:ffi 

^sa^^w^xttira* «®-ts d k . gstu ^aymx&mwimmztititfxm 

^x^m\mms.. ^nwmsm^^ozk \u,m. zmx^trnwyittisyTrnwrn 

#x*h. i?vmztihs.o\z, m3oiass-cn^5<,wT* 

[0179] #x##3S3 o<±. wmm>Mzw.tm t. 

ziz\$fflm\iz.&mz>y4 &mttm 1 0 1 8 8 ] 3 0 zfmm2<?m 

•t&£o&%Kzefrzk#m±L\,\ mt\£&2<n& Km-mza^x. &2rtmx&&±ti\i.mwzti 
gfrsoot^fc&^^fctioa^otf)^* 30 tzifxm^^y^^^ymmt. s*2<?Diag# 

^v-Vj-^W^ifc^-C^S. 4fcSg2cDfiK£10 ^>f^^y*^jB1-|.J:a^ajrc*Sii:. -TOiS 

0 omt. X K>m t<« 1 2 0 0iCBLh«RJ&t6 gtC#J£. &£VMiiKS$ft6&^fg^#liJ<9JSSi 

.rfctcio. zbiizm#itzy4**i'ys:ftm?&z \3mmmmiz£vztimgM.ztiz>c\kfrt>®bx 

^T-^t^wjfe^fl^c^c^^jKt^^ts eor>r it^ym.^mmx'% hfr%*)9m%tih x 

zkizzz,. oizm3ffi&mzx'm#th£oizr&<r)T'hh.m3 

[0180] mftm^m&zixtz#xm\m <r>m&. ?4 **^y<vmjmm.t%^£ asria 

£tt2tiz%itomm:tm\i. #x#M2s3 ox-hl awsatwr j:v^. ttisyiVMix* 
9. mmztL&ztizX'). &friHtztvkm, 40 im^fxmmva (^x^m^3o\izmh^2<r> 

y. -wtttm&:k'tz%fct&. zt:. #xvm&$nz m.kmir%<ki>. y4**isymm-?hz.*>t£ 

y4**isytf$;Zix&^£\±z<r>y4**i/yam Sgi *)^^m.X'htHiX^) *^ 1 5 orWT. » 

s^tc, ^sjgti-auafcsfu ^L<(±ioot:jaT. 2f»t#iL<t±5ox:mT. 

^^y^S^JSA^^^S. mmt<\i35X;&LTZXi&%rt2>c\kizX*)y4 

[0181] mA\ii}xm^30ffmmo)\m : k^ ttisyn&js.. ms&zmi-tzzkifiTth. zcr> 

wfcstattj . S4 < a ) trfi^Lt^x^s fc $#xvmim*m30)Emzxx'Z mimtiav 

bwxm&mt. &A<7)2mk&»*t&zkizx wnyj m&R&t&frTtohth 
xxmamtmrn. &.%tzkki>iz. mm ifx^mm^m^i&mtTm^Lx^^^ 
m&^yjttisymmt&xozmmt:® 50 ymju. n£&zti*t^m.$mizffi%t&m$: 
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[ o 1 8 9 ] z.<n X d &£aB§4 0 1 LTfcL ifxHffl 
%t'coTiv*iVm*Z9$l-rhXoG.-ttai. *XR 

mm*tmLx®mmm!it)&ixhirt>y 

[ 0 1 9 0 ] m 5 {J#2#g4 OOflBtcD 1 H$-«&5Wlfc 
*<tm?S>&. 15(a) Uti#ffi3 0frt>mAZiVz 

XAftmsmsLixftm. &m6&t'rtmzm 
«atu #zmiim£m3<r)&&£X'<§m-m%it 

&->TV^>. H5 (b) -Cti^fcfcifceKffi&ifcD 
[ 0 1 9 1 ] #SB§4 Ofc{iB^L&v>fig-fcy 

m muiftmm. ■ mm3wmz.t>tixti 

&&wmti& x o vtmztixm . 
[oi92] ^<oi 3 ££#ffiP2 oxwmmiM* 
^mm^nf^xmniUi. tixfim^oxyj* 
^ymmtz x o %m.xf»&MZtti®.mii. 

^XotzmSZti&ZttzX*). *yy. -BHfc 

iza^ximm^wmmm. wmmtfcfrwif 
*mimp>m£mMfp2 o t . #*jhbsi3 
mfrntimtzzttzx*). zlx. ze>x?%& 
m^mmmmmmz^z 1 1 x o . ^y 
m&.zvmthzt&x'Zh. 

[0 193] 31 2 <*)iSg£ 8 00X^561.. 553<OS 

*«■ 1 5 oicfcSj£*-*£ t izx *)$*mam*v>y 

4tt->y%m£0. 1~0. 5TEQng/Nm 3 £ 
ffii£f£.rfc0 { T > £jt. £;tm2tf>iSg£ 1 1 5 0*C£ 

^su mms&sowzm&hzkizx^nx 
mm^yA^i^y^m^o. 1 TEQng/N 

[0194] #BIig4 0?##§ii£#*#3f!i}!|&tt, 
^tcjEtTffift. W&tftoXotzlXhX^. 

[ o i 9 5 ] #stf§4 or^sfttowxttiiKB 
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mm (mnn?*7A k m&%m^mnm^ 

0*D88fcA^7 < ;i,^-7 0 £&^Lfc;#;*«Ml5 

j?ia^)m«co-s?:*tar*s. y&mAox-wm 
Ltim^mm^t-mmmim. ^yy^uy- 

Aixmtzzttzx>), tfxmim't>iz®. 

io .it 

[0196] 3 KSSSLfc. *«^£!%fra>£>#f 
Tfflv*SJ:dfc:LTt>J:uU fixy-t'ymmizm 

[0197] mm&z oxifx*m\mz®& 
20 s•c^>sfrtM!?f ^ 2o•c^Jt^t'iM)f^^l5*^. ^i- 

[0198] icOS&aMm^T'fc^^-^S^^ 

mmm ■ m-thmm^5 on. ^~^ms 1 , 

®l^§«gM52. ^aS5 3fc*^«B2§^TfcO. 

1 atLXtg&t&XoliZLXbX^. 
[0 1 99] Hi £&iKLfzm^WWB3sam l 5 0 
30 T'fcL J5S*t^!fe*tiPBM5 4 a 1 
tmXZtlh. ISS5 4a^KfCA-->;S5 l^iJrH 

^xwmmmzm 1 5 . 

[0200] Biffi54b£ffll:. »l<^fg5 2|*)^ 

hi. m&(?m&fzzm&3 0izmx-thXoiz 

LXhX^. 

40 [0201] J%mv&mi:9i.{tZtt.1k. H^t^V^ 
h. 

[0202]na54c mixwmm#t<$w 

j#»S5 3 ^ tsM5 4 d zm^xmHmfc 

[02031 mmm^immtm.L%irr>iz 
&mkfrt>%->x^htf. ztic>>iz^mm^zm.m 
50 frt>#m-&ztvx'Z&. 
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[0204] &±o£ o £*mi££tiii . mmt&m 
a. 

[0205] (0»fc»!82 ) 07tt*f&<flO*!UI§£S?) 

jsgm^mw^ts-e**. @8 @7 
mhtixwi&mztih. mmiP2oimkhK® 

tfXtS iXftfX9-h'y$kW&6 4«i**X|JGC -M 

[0206] zvzozm&mmi-zzttzj:*). * 

wftvx? v->%mwxt Lxw&miFotm 
tzmt. 2Uztf*mmxi%iimti££vmjBm 

v-vyzixY*wt>x&<9mthz.twx'%h. 
[0207] t tzm i m&wmn<r)& i <z>iss#6 

[0208] ®9it*m<mmftk*mtwmim 

[ 0 2 0 9 ] m 1 0 J±*H^O*ra^g^l5Sfc:fiii. £ 
[0210] m&W&lii'j- U y y-£ J: Dtfc&Sit. 

mztn. zM.oKMmmpioz.i'vy-yxhT 

3>h. yal/'y^-nhCli. tun (ttNL 

[02 1U isz.vvy~yxYif?>&mw2Q\zikx 

U 4 0 0~5 0 0"Ct > M^)BLT, 

#xmimztfxftm3om\*x. 
mrtmto*mmfct&Ktbm20>m£ 1 1 o o 
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iccLt ( <t off* l<« 1 1 5 onsub) xumftmt 

fc. ^K^fc^3^iaSi&10 0X;JaT (a 

&L«i5 0T£rF) £R£Lfctt8Uf4OTM0se 

0. ITEQng/Nm 3 felTtflWl^ii t**T& 

10 [0212] ^OjWWaHSaMIW^ 0^Jli!g*jSk 

[0213] * ^5!^*^W|a^HB^S<i«ffiSia 
JP5 0fC^A$il. 1 O^lO^Torr^JSEETT 
Sfi&LT. Pb. Sb. As. Cd. Sn. Znlfli 

mi 9 9 %&±<?)imx'ttimiR?& z t *r* £ . m 

&M^5 0TW£LtzWmmitoiiPb. Sb. A 
s. Cd. Sn> ZnS-O. 1 p prnV^tTiS^tt 
ZZttfX-Z*:. 
20 [0214]«EafifWF50t > ^L3t5Pi^!|i9frfc 

u mmizmm-imBicomLmrmtiti. zcog. 
m\im$t7 < 6 3x-mmixi>£^L. 

[02i5] ^ tsHMtzj^fttf . mmsm 
earn. Asv^i^ii^raeRKo^ 

ttiftjiM^ h mffmmm^x-am-th ztiz 
s. zvtfzmzfiMMimnmmm^xtimmM 

*m<m£mmm^xmtz9>me)tz%m 

mz&ix. £tzmmzf£txitm2>c\ktfx'%&. 
40 [0216] -^i^-m^iti«saif^^ <t o#a^ 

£Kfflmf^imm i bmLx>mx'h 

[0217] ZCOX 5 fc. fi^MifcJi^^l^fiJ® 

so #&mrc®m-?>zktfX'Zh. 
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[02i8j *tz*mwm&&. mxmtx o . 
&stcii]»««fc#8ic. isas, 3>f/t- 

[ 0 2 1 9 ] 2?. ll§^£iW£^d^jRF2 0 
tiAU ^l«oaS2:2 5 0~5 0 0X:fc^LTii 

^iMBSSOCSSSOOrKUiTMWMSLfca. & 
ffl£4 oizx l o o-cOTti^S. fWNKSSHiM 
ffiM^5 0^ALT10- 3 gJgre«ffU 3 50 

m-ttz. ik&it. ®&mtmic. 
[0220] zcoxd^um^x'ovmsitmm. 

b^)fiH^St,{l{3^t (0. lppmW) 
0. 5TEQng/Nm 3 £ X'$£l%$~& Z t 

tz. asst. ayf/t-^^tfs^^ 
mif otuMftURfcu -us i . au. ni,w. 

[0221] owe. |8££&&fcU:|I]*&a«£«E 
JH»jp5 0rtT. Mfc. Jig* (10 50-1 200*C) 

[0222] 3 ejg^t: j:*u&satfam 

[0 2 2 3] (HSS^©3 ) *IKBct)«EE» 
[0224] HI lli+^cO^l^SdHi^SaffiaD 
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[ o 2 2 5 ] ^sffiMaF i o ommt &mt m 
mt Lxm&mKmaki 5 omfttimatix 

zzzmi-hhnTSi*). **-&mi o i . miem 

2SS102. m2<omS^l03. &»gl04*><i>li 
f&ZtlX^h. 

[0226] ^it^^lHmtg^HSS-C&l.ll 1 0 

io 5iz*-,xmxt>tix^&. -rzb-h. mumtrt- 

ygl01i:tti?10 5ae.J:!? N ;*-x£l 0 1 1:31 

lcOSv^l02fc(ipl05bt c t'3. 

10 2fc^2C0^^10 3fc{i»10 5cfc:i:i5. §1 

2(m&m 1 0 3 fc#»Sl 0 4 fc»iWl 0 5 d£J: 

0. *LT&8@10 4fcgg$'|-S8fcJiI?10 5elC < fc 

[0227] :i:h.f>&££R§T6ISl 0 5tt*(ffift&tt 

tsisnttj-fiixrfeo. EJimzmxx 

I^S. Wl 0 5 a. 10 5 blZfrfr&fmnffii'l^ 

[0228] M-y'l 1 0 1 £fcHMX 1 0 6*^2 
*lTV>4. ClcO*^10 6(±?fll£i!pK>'7-10 6a s 

7-^-*yno6b, n-^(j-*yri06c 
&fl£.Tt*6. A-yM101tSm^l0 6fc^ 

tlX^Z. 

[0 2 2 9] ac->?£1 0 1 fc#5?U&l 0 6 fc^lSK 
tt. y^ll 0 1 rto«E&fc*£J: flJaSSM&Ma 
5 0*><^ffl£ft&*4H*##x&fc'£lfc*-f £ h5 
30 •y7'10 7#El&$;h.TH&. L1ztf~>X. A-i^ft 

-c®®t^!ftf*i 5 o^^^H^^^fc'^ai? 
ivztLxi>. mm i o 6 tzmmzmz-rz. ti±% 

\>\ Z<r)b7v710 7ii£m£f&tXffithXoliZ-? 
[0230] n-nm. ioi ft<r)BMize>$m& l o 

[0231] ^3t. ^-5-xgl 0 1 WiA'-^Ml 0 1 

40 mtixmm^&izfrttvVTffxmtJiktfgmzti 

Xti<0. 10 8J±^^ 'J Ttfxm\#Vhh . *v U T 

[ 0 2 3 2 ] A-^'g 1 0 1 tm^Sifili. 

WmMlWkl 5 0i^mt&J:o£LXt>ii\,\ 
[0233] A-^101k^l<^^10 2<7)E 

jimamKi. pio5b«rS#r-/v+-i3o 

50 T«UU«ft!teftl 5 0 5-^1 10 2^163^ 
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&. EHfttti3i*&vi«r. miosuzffm&mx&m 

[0 2 34]§51<7)jSv^l0 2H. WSfM:15 

o*>«j£&g£*!MS*t#tfofr 1 5 o*>A,gaKWfcmfl:;* 

[0235] 1 <0§v£S 1 0 2 JiJlgfc^&T&S 
®ah-^-10 9^fiit-C^5. .r<0ttfftt-*Ji, 

Tfcin. M^S{i«at-^-i o 9fc&£>-f . >& 

w mtimmmmmfrw*. imzmz-tx 
wsmtfr 150 fr^&tiimxzzm^h xotztx 
[0236] mi vmtmi o 2fl»sgai. .roigs 

t-*- 1 0 9 fcB^L&V^&Jg-fe>^fcJ;tfSJg-fc>' 

*y^*^il£«2ttiffl5£^£A;bfcU «&t 
-^-^O&AmfifcSSfcStfSJ: 3fcfi**fctt*E 

[023 7] r<OJ:35^l«{±T^o^|Bll5K:J:-3Ti 

[ o 2 3 s ] a 1 1 izmLtzmsmmm^a^x 
a. $ i mmm. i o 2rt?>isgi±. ^rsm i <m 

®M1 0 2rtcDffi:fji:kifc:. ^-5^10 1. 

®2<7>ms?g 103. jssjis i o 4 fi<ofs=&frfc J: xm 
mi 05mm. mmmm5cnr>ffiktti>tz. 
mmizmii.%^mmz£*)mLx^&. z<n 
wmmi. miffl&Tv^M.zm'immizim 

LXfioXoizLXhX^. mi<rM&mi0 2izh 

atfrniioimmtix^z. zmmmmi^ 

-s^SioiodlftRi l o kmm<n®i&.b%'>X\'> 

[0239] mi mmm.i o 2nv>&)i\iz.<m%& 
not. m*i%^Eij±yvT$>&nmHz£ m 

[0240] mi t09ffig.l 0 2fcrli. zowwim 

i i2tt*vjr#-*sA#T*s. *rur^r 
^a^«h^l^v^+ y y if A-aggsft 

[0241] i^iIgfat5#g«^CJ&tT<l;t * j: 
?frttttfJtvi. mi<^^Sl0 2rt$-«E-r*fc«i 
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[0242] iiTtt^yr^XfcLTNi fcJflUT 
mtfAr$?«>tttf;*£JljVi«J;?lcl/C(> 

in. 

[0 24 3] mmi 10 b**\)T#zmMH 1 2 
li. 10" 3 TorrH4XlO' Torrggm 

[ 0 244] SlO«5eS 10 2rt<?)i^ffijS<±. *f 
»Tif3M*&\ 12k. ^L&iriKSaS-fcv-W: 

a-T-tyyzm^hZoizLxhJ:^. mi<mm% 

1 0 2rt«fflS#> ? ^3-T-b>'1ft(iffi<-^«ctt. 
fttlf ft 1 10 2 rtfr&ttffl ttiifXi 77 3 

[0245] ^anr-fc VirOWc feWitf^WcO^ 

xzm#%Lxmm&zwfetz x otztxt> £ 

[ 0 2 4 6 ] ^ 1 <oa«^ 1 0 2 rtc0^iftK(iWx.«f 

n 2 co j: 5 y ytf^o^A-ctKK . 
fcJ:9WW-*J:3fcl/CiJ:v*. 
[0247] mi&oidK. 3U?>$v&m 0 2|*)£>J± 

30 t><r>mm£wm%M&*Mj t u timx 1 1 on 

Wf* *vV7#xmA#l 1 2«»Wiffift 
[0248] ftl«^^102t»M^l lOh^fil 

cicoeiir^+^n'i 1 1«. ico^yArt-rmftLfc 

mw+>Ki i irti&wx.«ii6jca^s j ? > 4S!jsa«t 
40 ttft X o iz ix t> £ \\ htt-timtf-* ill 

km i m&m. 102 kcos. hjr** w< 1 1 1 tm 

^110 k^fc/^y'^BBirftMBItWtiJ: 

5fcLt:t> iv^. tttttm&mifti 5 oA^^ 

Uc^g^HUR^WN-l 1 IrtfcatASftjfcfc. I9R 
^^N'l 1 ltBWUT»»L, ^S5r«lS3-tt-ClHl 

[0249] 3iPlit^^l 5 03ft»fe«»Sr^jWIHS 
«l4*£fctt. »^^)»aj^X2:*'^JS^IB3 0 

50 110. 114. 1 1 5c0ftS 
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z#xftm3m.3 o^imtt <t ? £ tx t «t w 
[O2 50]mi<om^io2rtoas. jea, mm 

1 0 2 5 1 ] m 1 ffyfmm 1 0 2 Ttf)g!g&7l8ffc: tt. 
««I*«fc1?»*l 5 0^^^<O^SA%i?^T^I» 

«8S1^££1 02i#*]^l 04i:^St^2<?Dm 
?g^l0 3S:(ii.l>J:dfe:-«UfJ:vv. 10 

[0252] *l|HaoJ!®|IS* I fili.S«ffi!l«gl 
0 0T«. 331 Vfmmi 0 2THl^Lfc5!yiS^!|4»«c 

1 5 0 ZftWrh Z t%<&2<D5S&m. 1 0 3 

[02 53]B2tf>m??Mio3ii» wmmmi5 

[0 2 54] Zcom2(nfr®mi0 3iiM»&®tLX 
% 1 <0§^gfc R«««6t 10 9 fcfiUT 

* . mm-miwitt-?- 109 tnE^-r, -^tie 20 

[0 2 5 5] m^coidiz, 3S2?>SMl0 3rt?)iS 

izx*)mi<7)mmio2[*itmmz®wLx^?>. -t 
%b*>. m2commi 0 3rttDsgii. ^2<o^??s 

10 3rtWjE*, B^SSS^t'tfctt. Sfc. 
IlOh mifi0^|10 2. #»£l04Ofg&fr 
fcJ:tffi§Sl0 5<«B!i:fckfc. *£&Wfc0SL3r^ 

[02 56]®2<OSv$£l03fcMJBiU5H 14#& 30 

[0257] SS2<7>M&Sl 0 3ft<7)&J]\±Z<7Mia3k 
1 1 4 fc, H*L4rtv flE^-by^TftSK^W-trJ: *) 

wmLx^t. nm-kLximimm~7/i<) i >'g. t 

[0 2 58] ^2«om?fSl0 3ta. ^e0Mrt«0if* 

fco. ii2i**Tyr#x*A#-e»4. **»rti 40 

;UKUlUB*Lfrt**-r 'J Ttf* y-f 't-CSRSft. 
TV^S. iiTtt^yr^XfcLTNi SrfflWCV^ 

[02 59]ifc§U5U 14fc^yr#*#A#l 12 

i^tilDffif S^fc^'T'^S. COHSTti, 10-»T 
orrH4X10 3 To r rgg^T^OBE^SrS 

sticky. Zt>KW±th£oLzLXt>£\.\ it: 50 



y mxa-m & z 1 1 J: o ? ttiDEt-s «t 3 

[ 0 2 6 0 J SS2 OSMSSP! 1 0 3 l*J<0«EEC fc 
TffiaHiHtj* l 5 o <nm\8&B!><nm&. (*£) or? 

i*ar. %20>mm*i i o 3rt£ * *)is$uzim-?h<7> 

i3fctTt>«J:^. ^2<0Si^rtl03rt<7)S*tcJ: 
[0 26 1]82tf>M«gl0 3l*l<9E*iiJgJ;jL £l*J 

2fcfwtwitrj:^. 

[0 26 2] ifcHl lt^L£«EM*gS10 0 

®2osv^i o 3» lsa^tte^fi^t^ 

*\ 92«>ft«Sl 0 35r«&fii.& J: pfcLTfci 
K BE*SHt^M=5:5^com2com 
?&S103^fiii.S>lfcfc:J:0. X9UE^»r£«Ro 
^B2r^W^!ft«cl 5 0*^aft3*liIflX-tSC:i:^ 

[0263] ^Lfc. »i«»MM)cl5 0^A>^R»7BK 

fci^. flitf. Pb-Sn^$r«i®t^!Bjffc{P^ 
*-TI.^Hi. ®2^^10 3rt<0E(]'C. Pbfci 
VSn^fti-Sid^aJ^tJniSfeL. PbftJttfSn 
^HUR-rSidfcLTfcJrU. PbtSnt 
* WWfcSHfcLT . * *L«iB|lW 6 <t ofclLTti 

[0 2 64]m2<O^^Sl0 3i:Sf^l 14fc<0^ 
fc. *5a«m«Bftl 5 0*>^ftLfem«cRffi<O^g^ 
iHDRrSJtftOHUK^-^y/N'l 1 S^pSSSiitv^. 

ft^i 1 5rtSr«i.(fisi5£«s j ?^asasjit-r6i 

3fcLTt i^. feS^ttlHUKf-T^'l 1 5tm2<?? 
^Sl 0 3fc<0S, taUtK^VAl 1 5t«^l 1 

4 tmiz'w/^mmw&mgmnz xhzlx 

jWUKf-rV^i 1 5rtt^A^iutf>. 

1 1 55rffl®LT^fflt, A«*«ll»*T0ilW6J: 

[0265] fSAtLIZ&JX&mSBtlt&m. EWW-6* 
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svh. *vi-mxi&m, ®m-&ii£~ei>. h«* [ o 2 1 6 ] «em^is 1 0 o'^oj&swaai 



[0266] ^2Wm^ai0 3rttN 2 (C«t Off 3 ± otC^tf X\\ 

X£* J r>)TifZ.tLXmA-?h£o£LXi>£l>\ ^ [0277] Tyi^-1 SOfciVKo-^-l 3 1 
ftWr^Bii^'Jr^-XCiOIHlJR^yAfc^^ coiifm. I@M1 OScogfjfflfctfefc. otxBW:0*L 



[0267] Hft-f-t-vAl 15<i. ^2*^^10 [0278] 01 2tt01 l<C^Lfc*^B&?Dj!«lg 

WN'l 15-CHt^B?rIaUR-rSi3t:LTi.J:UL, 10 [0279] 01 l£UB5%LTlvfrtv 't-S-^l 0 

&2e>fffimi0 3toa&%tBJ}*®ffiiMzm®lx irt<ojRj*ytf-2 0 2 a. mi^^Si o2rt«oa 

^<0^£*ii^;h3iiRifl£^k£-ti-. «Sc5^^[5] «-fev*2 o l a. ffi*-fey^2 0 2b. K*jg£-fey 

IRf-vyAl 1 5*«i)«iTHliR-rSJ:3tLTt>J: 1T2 0 3. m20£mmi 0 3rt«0iSS*Vir2 0 1 

V>. c. £E*-fe>if2 0 2c. ?&BIS1 04rt<??£E*-b>^ 

[0268]®2w^^i0 3rt^ias. ee*k mm 20 2ai)^nm^imm^mm^ti>mms2oo 

mm}±j&oxoiz®mti&. uufot, mm. ceases. mw^mmTim&tzTvrj&zm 

BRf-r W< l l 5 -CftWRflia* £ HURTS .1 fc [ 0 2 8 0 ] * LTflM¥6tid3gBrt^£rtattl£ 

$ S . « tT . SDiHfK. ffi^SSB^S, !H«KllS¥tit* 

[0269] mi««rfHi?¥a-e«o«iast*!teflc 20 iwrsjdicttofjtv*. at. raio5«H»i, 

1 5ooni&ttBo*MK>eKfc:j:->T& «w r-y^-i 30. Ko-y-i 3uz±&!mmm 

3 otcsm-s i a iclt «. tw s, mi 0 5«oiBffl«.«^t'$-s#Mt^-r*^^T 

[0270] i«)J:3(dB2««aai03-Ct»I» **. ££2 1 lliilJ6Ltoirxlja*aj*?&»W4<r 

[0 28i] (mmm4)®i3i±. *9nm9tmn 

[027U m2 mmm. 1 o 3^t,mmmm 1 5 mmt&mgm&i&nmn 1 w^mwi^wit 

i5o«Mtawtr6w>j6»**. *2«>5mis 30 mgmiooitmmt&mtzmmbLxirr&m 

m osrtSr^vfft^^iatf^^-r. «2o^sf^i «ttBRrifc3 so^iMHffiaitvfrjm-i^-cft 

s. zmtMzsi lizm&LtzmBmgmioox [0282] znmj£m>gm.3oo\±n-i;g.3o 

n. m2<mgmio3cmmz&wmio4t:ffiix 1. $tn£3 0 2. ttra30 3*&iMu<*i-tti&. 

v>S. vlcom?gM3 0 0»i. 01 l£W^Lfc«BQte&gBl 

[0272] £Ott#SIi''<-3<& 1 0 1 . IS 1 com?? 0 0<OS& 1 co5\$M 1 0 2 i: . &2C0§^ 1 0 3<0& 

gl 0 2. *20*(ffi21 0 3 tl^«cOBE>3«fi5^a ««Bs»«ir^*. -r&*>*^ m«^3 o 2rtT-a-r 

i. BS«Klltt3%fc*flM.T»S. 15^ «iS^!ft*3 5 0#»<^£<D&S£#StlI|iKU ov> 

RKOflBilX 1 1 6 b . 'J TUZMAft 1 1 7 fc £ 3 0 2 -CS ^fcSlco&gfcfrffillJK-t 

<txTV>S. 40 

[O2 7 3]m2co^sio3rtt-0r^^s^si [0 2831^^3 0 2 jjiagpas^at. E^7»S5 

$ix*:*!Ui*fSl?S)ftl 5 Oli. &aei 0 4M£*S*i BSBKNK¥ftfc K&i&g 

ffi*kl«aB»WS*ifc««WWB5tL*. y ttlKtoJ: p(c»B33 0 2rt<Z>£ECJ: OUSTS «t 

y#ziim^(ommxii%<wmMm*i 5 atLxti^. 

0<%&ffl^kLTt,«i&t?.. [0 284] Sff§»0 2naaU9HHi. «»b-^ 

[0274] }$agl04tSf^l 16fc«)ISK:, ^ 3O9fc0*L^^ag-fcVlftJ:»3ffdJ:d(=^Uf 

SB*: J: 9»l«***6»fei»asS*ii^ ! Srif &I**T i^. 

Sfc*^ h 5 •/ 71 1 8 STENTS J: d t: LT «» J: V\ [0285] £ffi£3 0 2 rt<0E^j^S5«. m&3 1 

[0 2 7 5]J$ai^rtl04rt-C«^^fe«cl5 0$- 0. 3 14 1. U T^«A»i: » EaSWfV>£Ea 

+*J&4Lfc*fe. IffflJWvROaf*. 50 -fey^tcj: Off^idt-mtfiv^. 3 1 2tt*+yr 



1 5 0Ofti& /•y 13 0. Hn-V- 131 
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[ 0 2 8 6 ] «&£3 0 2 #M£3 1 0 £4>|S£I3» 

<^mmm^stTS)hmui-^y^3 1 i&smztix 

Ji. Wmm»&3 5 0<3;&^fcL£J9?tf>itJ£&g<Z> 

3 1 5*«g3tL-rv^. Hia^m^gd^ssm 
ttstf^ifcgtf&v^wi. mtpmm-*v*3 1 

l^EI6tS«totL-C*.J:^. 
[0287] ^-^301. &»m303, HS30 
5, *^'JT;{rx#A&, r -75/1—3 30, Ho-V 
- 3 3 1 Cov^ttH 1 1 fc0^U^«JEBl«fcgB 1 0 

[ o 2 8 8 1 c:<oi a ttminmSimt. %smm 

£ i: fc J: 0 , JSitl S4Mfc*)R«tf*& < 1KHT 
[0289] «UttHBI«T*$-*i*arif0>»l 

[0290] tftM^FMbfi^sittgeesK 
[0291] immms > a 1 4tt*»He>wigB 

[0 2 9 2] Z(T>mM^Wi4 0 0^micO^m4 

£4 0 ittHSL«rv4UBH»#a«iiTfi9, i»Sv 
^4 0 3fcls]iK^y^4 0 4K^3*iT^i>. 8T2 

^4 0 5k@JR^-A'WN*4 0 6(3«^il-C^2». i 
fc, £l«£(a@401. 3S2<73$«gg4 0 2£Ji*^ 

m&wm. mmzfro a t vxt a. 40 &\t^ 

[0293] -r^fc^lgk^lk »«1-«JB»Mtn 
fl«0itfH»Sa^£S5 i <ry%^4 0 1 flt1£ffi« 
L, %fa LtMZWBrf-* W<A 0 4 TlHliR-r-5 . <T 

§ . mi&Lt:mmm:izx\ mi <omm4 o i 
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[0294] S2(^«S4 0 2 Ttt. rtatofig, BE 

y/<4 o 6 TBttt* . jp 2<?mmm4 o 2 floss, 
E&toi >t tin 1 <*>$v®S4 0 1 mmmm&xm 

[0295] ^1 4tfMR£4 0 1 (Dm®&t:\Z&2<m 

mm 0 2 wtMM^-ysfcBaw-s «fc 3 t lx t, «t 
[0296] (mffim6)mi5it*m<tymm: 

1 0 2 9 7 ] zamm^ms 0 ottstflst&gfc * 

9, A-vg501, 3ll4£(ffi£5 0 2. %2mM 
£503, jR309SMRS5O4. &3JJS5 0 5*tt£? 

[0298]'*-£&50 1tth? yr50 6t»^ 
5 0 7*C««^TV^. JHl^M^5 0 2USKf- 
+ ^N*5 0 8tSm*5 0 9t:gS$<XTV^. ®2<D 
20 m$£5 0 3«EJR^^ >7<5 1 0 b&9& 5 1 1 
tt&h-C»*. m3W^^5 0 4JiIalJK^-v>'A5l 

2tSm*513t«^S*lTV%&. &JS£5 0 5{ih 
7 y7-5 14kSm^515t:S^$fl.TV>a. m<o 
S®£5 0 2, gi2<Z)&3^5 0 3. g30)5Kffi£5O 
4UHwL*t*WW^*«£'0»4. 5 1 6tt* 

* u Ttixmubx-h "9,517 {±** u u 

[0299] ^l^«lg5 0 2{iH*L^« 

30 W»Wre*4J:3i3Sf-»"0*4. 

[0 300] «M!^S5 0 0J±5!S*f* 

^■fcrfc, 3g2(7)M$g£503fc8l3<?)mS^504T* 

[0301] (mmm)mi6is*mi<?>8B3m 

[03023 iW«ffidlfi^S6 0 Ott, ffllgfc^Sfc 
S^&dtOT&^g^**. C:<7>«EE&lI&£gg6 0 

ou i o£o^ws^6 o i tzmnmm&smitii* 
cox-fco, m^^S6 o lrts&cosg, sjj, mmfg. 

[0 30 3] dtfe0S8)ai7li^^§H6Olrt 
cOSS, JE*. i^K^^fi5^S»l»m6 1 OcOffiJfc 
2r«S«fc^raT*>*. ma^id{c»l»*S6 1 1 

50 [0304] M#££6 0 1 (34. ^^a^WffijS 
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6 0 2iftmZii. Zh?ti<r)®W.1- J r wC6 0 2Ji# 
^6 0 3fcfi§g$:fvCU6. 
[0305] ftmi6 01£tt. 9U&896 01ftV 

[0306] «ff«S6 0 1 <c«tt£*lfcWHtlfcai!l 
0 5 liE bftK* 0iRtl. «fc 3 LT t> <k 

k afc. ^?e^6oirt<7)as. E^^mcjetr 10 

[ 0 3 0 7 ] ifc. ftffi8B6 0 1 £Ji*-r U T#*# 
A%ft c £R$*iT»6. 6 0 7t«^Ur^Uif^- 

o i Knimmgit:-£&timiLizm?hz 

fc fcri 9$u*83&6 0 1 mm&th Xo\cLXiii 

[ 0 3 0 8] a-fc. m®^3S6 0 1 ftnwmmt^s. 
(mmm9 > hi smm^wesavrntim. 
[0309] -^sffM^atia 1 6 izmitim. 

1 0 3 1 0 ] tmm&6 0 1 twsmm%vm6 1 oc 

£9HT6iifcl9tffi611tfBR&ivO*. Cl^tll 
IRS 6 1 lt3^L&V«flaW*Rt«i"C^6. HI 30 

jRg6 1 1 y T#zm?3k*®mh x d 
[0311] %-lx. znmwme 1 1 icat. an** 

>A6 0 5t. tt&X6 0 6«%B3*l-O*&. 

[0312] siw§S6 0 1 n*9K£*>4ii#Sttt*-ft 
*?^6 1 2s-igiR^6 1 ia^aubs6 1 ozmi 

Z>. *LTai£EE2l«fr&ft'?'r. ®JR?-+>w'6 0 5 

in. 40 
[0313] £«i 3 1 1 £<f**lfcr. @1R 

S6 1 lt^iiwMi^^^frsnLTv^nb. 

*@jkm6 1 1 ititfix. mm 

[03i4] Zen 1 o%mmi±mtizm 1 1 . 0 1 

3. 014, HI 5£fi^UwJ3&«JEM5gSJ;:ffi 

[03 1 5] 01 9<S0«x(f01 1 fcfl^LJtSEMl 
ISE1 0 0«£gUds|lKg9 0 1 $$ts®imt:m£ 50 



[03 16] «Efl$fc§lgl0 0«0352<?>§^10 3 
fc|i|JlJ^9 0ia^$*iTi3'K ^2^^i 0 3 

fcnuKS9 o i t<7)ffliMm&%mm9 o 2^^ osi 

XbiiX^Z. 0lRM9Ol«0^L^^iia5*S 

1zLXi>£\\ WSM9 0 lCttBRf-v ^Ai 1 5. 
«t^H4*^$/lT^S. HUK£901i: 
li#5(fc@)Rf--v 115. 1 1 4 £8£-f £ 

[03 17] (UttJgSlO) 02Ot>iD f 021«IsI 

jRf- ^ N-cofliaco i m^mmtzTfrmcm . 
[ o 3 1 8 ] 02 Mimxm<r>®m-*y'<t:. 02 

1 «r>M 7 uyMwmflW-A' XA'J ^ii^txM LX t i 

kHmt&ioizLXhXW 01 2tt. S!yi*riH*# 
frfcttiliSiu @JRf-+y J '<^>IiliRf-A'W<^fc't:J: l 3 

immtftiz7Ktmx'h&. ®>&i-^y^itzii®sR 
^1201. «i-fk7-<;i/^i 202. mmityiii' 

9120 3iflmZtlX^&. £*l£ftt£t,ffl£(fAa 

[0319] i<oi d \^m<r>>m3immm t m 
k tmmtt Lx^bwmmfo*. mmmiti 
m m.. m:) mtiL®mim.$#x!m 

[0320] {mmmiD^^&tm^min 
tt<r>-^t ixtthMM^mmfrhimiz-o^ 
xwrntt. 

[032i] *%mmm<ryM%< t i>-&£&t® 
mm . p b - s n&^yyttKk'&z-kt&tim 

[0322] *&iprro. ^-rm i <^Mj?#s-cffli§ 

[ o 3 2 3 ] t-r . ^ynsm^ois^T^ S/>fl«Kt 

[0324] ffliga 5 ovmmi^mmm^mz o . 2 
oo~6o ovn&izm^htmizi o±t utc 
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[0325] S!Uim!B9«sOf*»«?Ig{i^ili-C^<. 

t £ t: x o izmmms&m ixmmmssxn o z 
tmtu\ mmmiwrn-t-iz tizx*). 

hfrt,. mmim-tz>ztizx t )&m&t:®± 

[0326] zox o &mtm uzwmmimiMB. 
m^mmxvx. &mtmtzmLxwm 

[0327] tm%{ttlXmi5SXm&ftnf£ll izX 
oT^^ttl.. ^ETT<±0<X.K1 4 0 O-CfcJU&L 
*:1§r£;<?ffi<?m%mi8 4 mmH &Xhh<?>£.ft b£u 
IB. ^X^gmEJilmmHgt:tSL^V\ Lfctfo 
feftSrl4OO"CSSfc:Jig^-r&ikfc:J;0. ifttt 

aer^^«o^5rS»?wtc^?*s z t wx-* 

h. 

[03 28] Mitfl 74 0TCtrfc{tS^I^ 
E«7 6 OmmH gTib&tfJfcftLXXcOlSmfEfci 1 5 
mnHg, ^^EEI±3mmHgtt^L^r^. Lfc 
*iot> 9tt*174 0T3UEKfflft4-&£l:iCJ:oT 

hZkifiX'Zh. 

[ 0 3 2 9 ] * fc % «BEFC«l«MW(5tll«rr6i 

[0330] BJilO-'Torrtatflltt. #8 
2 7T£MEfcirt!rt-*£i:fcJ:9» XH*ttMMIa&>6S 

[0331] ffi^Srl 0" 3 Tor rdlWl 

tf. m27xmmzM*thzt\iz£*). mmmn 

[0332] 3fc<C. J£ft*10-*Torr£2Hroi 

tf, »4 27T»»cWSr&£fcfcJ:9. *»s*r£tt 

h. znx^zwm^^z&zmmt. mtom 
cm&m\z^%\,tzW93m&)zx. &m&ttx® 

[0333] @2 2\mc?m%&tm.t<m&*^.-$ 

[0 3 34] Zafyylzm-lWX. mtafM&HM 
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0>mnz& txm^kwmh x o tz-ttuzxw 
tt;. musz0)mR$7n?yi»k L-tm^tmae 
sau ®i&Liz*%*mm3iS0fflm8t txm 

mXoizLXhX^. 
[0335] (SIWBB12) 
j»fcLT#«**S>lffli:L/t. GlS&ffiSfc&Sl 

[03363 i2 3B:©J:55r^fil 300£SS 
10 SWtCnrraT*&. 

[0 3 3 7 ] M61 3 0 1 fcfifflgl 3 0 2fc#«JI3;h. 
fclUKglS 13 0 3 1 3 0 4*WWS*l"0» 

*. £«>«?SA1 3 04(±®S§1 3 0 5T^'-y^->-* 

v^&hxv**. ^Lxcu-^^^ivm&m 

W&F 1 3 0 6 tm&t ifP b - S n*nv 1 3 
0 7T«&S*iTH*. m^^tOS^f 1306« 

[0338] ft. £§aHK13 00*glOffiftf& 
20 RCM^&mLTMIU WR13 0 2. 130 

3$ris^j»-rs. y^yvmmmmmt-mzws. 
y^^^TBisi 303 mw?&*. 

[ 0 3 3 9 ] 02 4 tt#^»;*;hJt^g« 1 3 0 0 £ 

[0340] z(vmx^tmmLmm%im<\i 

*)ffitrthztit%\,\ 

[03413 ^xmmuz^smimw^iwsmi 
E92 2<cH'A)-rdieK>«J:3<ctiitfJtv\ ^e^Srt 

KftSil&V M?hXb h . 5ra«*!fi9*co«^Jl*« 

tfxzmALxsm%m<rym%g.t:mi-& x 3 c 

[0342] «WS»rt*ilE«lltt-*Hif. fiv^a 
JTCSJiMfl^-S. B2 5«i^l 3 08«fftStKOOi 

[03433 mig^sirtoiae. 05r^®-ri»-t 
50 [0344] zcoxoiz. nsmmmx-hh^m. 
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130 0A^ffiefcfc^l>£fc#-C£i>. *t£# 

£ i o . -smsiifti: UTj&a-r & - fc #-cs . ©os 

mt&£olzLXi>XK\ 

[0345] ^"TO. Hgg«13 0 0*^i8£l&£ 
[0346] 0ttfcfS8£l&fc tfc«i®ft^!|irt**^ . $ 

£t^yri^£«j£LT^>txx£Mfc$-t*-s.r 

@»^13 0 3fcm73&&13 04fc£#8H- 

[0 34 7] 02 6JJ. XX£^fc$-£[llKffiKl 3 0 
3 ilfM 13 0 4 bffimtt:W?iWmiZ7Kt 

mx-bh. 

[0348] ZcoXolZ. SB2rBs*L;ft'K E1KSR1 
30 3fc*Ta5iftl 304fc2r^SW&^fct:i05Kl 

mzmtx. @*&a«i3 0 3. m^p 

8ft 1 304£&ttl&* {BxJfAu. Ag, Pt. B 
i. In. Ta. Ni.Cr. Cu. Al.W. Mo, 
Co. P6%i:<D&mt:%fcZit®Wth£d\ l zLXt> 

3 04k &#&Lxfrt>m£ *)m^K<Di&^^mm 

[ o 3 4 9 ] H2 i\xm&wm& (m$j±) 
LxnHtii><7)T$> t ) . m&ziixiv&^&m&mwij 

mt&ZttfT$&. 02 8{±gHt«!KO£j£i*X*A, 
*-<9figtfc£tt£^t0T£6„ 02 8tC*Lt7^ 
JilWkLT^Lfct.co-C-*'). £ft£Wtf>5c*fc:»t 

027. 028fc^U:l8&£. 022t 
[0 3 50] (Ha«®13) 02 9«*%B8«OSSkffl 

ii§t^ffijs*ft Lx%ti>wmmito<D®mi£m^ 

Z>mW<D 1 WSr^Wt^tBT*)* . mWiM 2 9 K 

[0351] z<o!mmm2 o o ottj&#flHF2 o o 1 
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tEWnm* 200 2 timtx^i. Z<7)&m&2 
ooui^iigsn»iia2oo3k. asL^v« 

[ 0 3 5 2 ] 5!Ulif^«}*2 0 0 4<0»= i OfitJ^a 
it! SftSISfl^iktfX £-&tf#X«aftiiJ!B8l± 

#x#*?*§ 2oosx'?Ais*i' vmmt Xo%& 

ffl (dd-ciil 2 0 0*0 T-a@. &#*¥;**u tt&fc 
10 #3Bg2 0 0 6T3 51C;*T^£Sfl£. 

[ 0 3 5 3 ] «ffijS^2 0 0 2 l«M*JFT* 0 . 
f&UDtW-^ »*2 0 0 7 fcSmSS2 0 0 8£*LTV> 

[0354] wmmmii. zy^TZt'cvm^m 

2009(Cj:'?3fe#ji?£ i 2 001. «£E8«f l JP200 2 

<^tmizmt>tiz. mwm i 2 o o 1 bmsism^2 o 
[0355] ztihwmmm<rmtm&2ooi. 

«EE»F2 0 0 2fc:fcttSjg&i$ra. JHftfiS. ffi 

[0 3 56]#WMjfF20 01krfcV>r. J!lS«aflJflc 
2 0 0 4fi01i.fcf 2 0 0*C~6 0 0*CSSfiDjajKfc#ia 

• mzti. >&mmifc2 o o 4^fiSjs«o-a5-cA 
zmmmrtt. mmtxc i~cs^flyk*^xsr 

30 gASft*. 

[0357] o^fc. «ig«^!|tJ«c2 0 04tt. «ffiSn 
M*20 0 2£mt>tl. M^.KlO- 5 TorrgS<OE 
**T«ffL. iag^4 2 7t«StcLT. ^<5T)*tS5r 

fi^-s. >mmmfo*m\imm t txummt. 
m&^^flrrs. «ffid»2oo2o±a5td±^x 
®mm.vt>tixti*). wmmsftfrt>ikitiZhfz 

ttaftLfc&Bttut. ®miRf-^y^*2 0 0 5rt-c»faj 

$€@IR^. «ffi6lffl5^2 0 0 2^f>^a^ 
40 ^^WtffiHUtZf-v >-A 2 0 0 5 CM 0 &tffc«). 

mm i 2 o o 2 tg{tJt4r-v y r^xmxm^Nt * 

Xi: t tt^HUR^-^ Wn'2 0 0 5 13&9£tr . 
[ 0 3 5 8 ] 8E&ISMF2 0 0 2 *»BLiB#It£ Six 
fe>!S«^?W«±Sal§{t^2 0 1 OfciH^itS. » 

50 ^if^^nrv^^&fclici^tc^K^ifcaSffi 
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ft. msmpsKzvMM. wiwthXotLXi,*^. Lxstmfrtem&kixm^t:. 
*fc&m®&mm&it:*m?m&n%{tmm i o 3 6 8 i a*. «s§«# 5 o%<oiaj&fc$£ a 



[0359] (Hi»g®i4)»:K. ±sLm&(nwm frmx-mm&zktfxzztiVimmmmiK 



[0360] 5mmm*2 o o 4-c*>am^«§§tei5 [ o 3 e 9 ] 03 oiifl*.(iH2 9tzmiLiz9m3m 

B®T'8&H-SJ:3fcLTt>J:V^\ £$ia«<95!UIlc 2000O&#*?£ f 2 0 0 1 kmS)mff2 0 0 2fc?) 

fcv^{±«cifL^v^T'e^i#A-r*«3* j if^L io %ffl&m%&t:&'im5im%m2 10 i^ia* 



[0361] Sfc#SBF2 0 0 U;WFl*jSft»5 0 0X>- 2 fcg±»2 1 0 3fc £-?T!tft&ft.6. 

6 0 O^CggL BBl!llSttm:fttt3*rC& 0 » fff [0370] *ft.**iaHS2 1 0 1 <OfigC*?gpfc 

4 o%i:^mmmmam2 o o 1 thwwbl i o 1 btuzmt ^m<mmm o o imm 

xmamff^^0x9mmt i/ctiiHatu s> mrnsp2 o o 2mzmi<wm^m%mmzwstt 

[0362] *iimui#m5o%z&ibh9s-m- [0371] (useesis)^, mm^m. a 

7*5 -^^>&g«fc , «WUtts*>» 1 0 %£ a*. S$«SS> XSJI. E^a • mJV"? y 

St3MgjF2 0 0 1 nxilk 20 fc'iHitA. ^*tfflv^tiTiM.ffllgfc^mS:#OM 

[0363] nmmmMLtin?®!ffli. i$m xmm temzi/XTUz^xmpRth. sate 

tn,zk^<^-^mmxm35mff2oo2izmk ^xim&ittmieimmmm^&iioizttL 

US. «ffi&l$MP2 0 0 2liffiJj£#l 0-3TorrmK, tf JtV*. 

m#)6 2 7x:ws\zmL. mFF&mm o%-nm [ o 3 7 2 ] zox ? Kmrnk-trnz-ttsmmte. # 

mmttz. m®mmmx&&zk»^-i&£.m.M*>$.x9!m 

[03 64] mi-wfcmi o%*ax>h9iggmz s*i-o*. ^mnm^T^x-a. B-gsfl 

«s*fi»#5~i o%<?»\yyifi&&mmzti x\ mmmmmvmm m.. sat) 
•t^s. z 0)^>y£&<m4 0 w t %\mx-h mmtm*%foz#&mmrmm-hi><vx't> 
s. 30 s. 

[0365] VTWHi 0 . 2-0 .4 [0373] *mo>imX'\t£-r®mk£mk ££tf 

fc t t>£mwi-*y>*2 o o 5tcj*9&a*u £«ss fttm&zmm&^xtxmmimmfzth 

[0366] I8<9®JK4I£|6J±$-£6C«. I&EJJK?-* [0374] H3 1 lid«5!M^XTi»T-fflV>SCkC0 

y/<2 o o 5 mxmm^m^m^x^ &tnm x-z h^mmmmmm 1 mzmmiz^-mx- 

<iS,Zkm£ U\ £«>»tti. £B«®JR*<i98 *6. 5^^220 lflt8!ISfc&g*r-ttrf@il«J$r 

mkixmrnmifflmefoitz. 40 m^k^^hmM2202ims j ft>Kx^h. 22 

[0 3 6 7]*^iK^2 00 1T1»^iBLTS^iX<: 03«§v?&gg|220 1 SriPl-rS KTT&S. m% 

fifig2oo5t:soiz^. 1 2ooxwg.izm&ixrz tixa*). mmsnn&j). mm&kki>izm<m 

zi~9^XiSm. mffiZtl. t.mz35X:£V8s 2205^^0^^^. 220S\i.*>itXh<). % 

e c TM&ziit . mztutaxmasm* +«r %m&2 2 0 1 rtoas. ba. mmmzm^k tx 

%?>&%x'$>&><y7 j ?w-x'tm. z&zti, $ h ®mm2 205 tze»th . 

izmztix&mifxk LxmnRz*.*. z<mm 1 0 3 7 5 ] m^§3§2 2 0 1 {ium§!B2 2 0 scs 

©T{±m^iaS<7)4O%>6«fflliT1««3*lTfc0*. 6J S§/tTV^. fm®%*2 2 0 1 fc»mHa2 2 08 1 

»9 0%*««Pt^xfcL-csf!iffl$a, *5io%#±fc 50 ^2209. 22 1 vwmziix^h. &wmsm. 



X%h. 



\^mm^2QQ2xmc^t\.hc\k\t^<. 



wmmmttzmz^xmrnti . 



• Tfr$-VJ*k®&n8iWmm ! 3iX'$>~>t:. 



mmi^tmxhh. vm2 1 o K±7>r^-2 1 o 
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XoizLXi>X^. 



[0376] mm&TmMLt:!mm!m?i>$> w /f^mtmizm^t'^ymmtttn^iz 

mm$%%m!s2 2 0 1 rt£gtt*>*ifc&A«ii2 2 0 14, 0ii{f^»^a^fc'^x«sfai!B5j!va^T^$ 

2£&AU FT 2 2 0 3£ffli6®fflU fiaiiHHR^ 1*\ C<0SJ^i^»^j|f3Sffifc fc i>(c«ffitlffi»F{egA 

s« tfc«arcj«» ( 4 0 or > tanff ( 3 a t m ) * -rtxo t-rn^ivi. ^^x^taj^tf 

awa . [0385] z<r>x 0 tf^mixKwmmifczb 

[0377] *LT3^g«2 2 01rt£i&jiv§SM£.i: 10 &!BBBEfcL IHE8B«»»fc*ALT, HR-tiiKlc 

BVRiK2 2 0 9. 2 2 1 0Oj&*»tESL*:«JB#8fc: ^LTVxfe^A ({totf Pb-S n£*) fcJMfcStf 

OWTGWBWWttV*. [0 386] HRffifc«?8ni:&&6'l/CVi&6& 
[ 0 3 7 8 ] 03 1 Lfct££h«!dPCf£*l(B« vmrnm^mw^h-mti . 2 

*s-2^fiitTv^*«, 2SKR^mtcmv)&j: ate fcs mmfr?rcm&&m¥tmb. mstf-rxiztm 

[0379] Zcoi 0 iz*mi(Wmi'X'rMz±tl b&X'Z £ . 

tt. sa#¥&i<im3Xh#m\ ttzm^imizx [0 38 7j euaBKtm?&a,bim&Lx\ l *im& 

[0380] (ggttiBS16)%£. &SH^«g§. e u.Pt.Ni.Cr,Cu,Al.Mo,W,Taft 

S . 3^ov»TJ4M3*LJt:3Hfi«I^WBaifrfflV»* [0388] '\>^£*Sfclft»|Bfctt. #S2&$£± 

*dBaHK0Mw*-£*«^ic**^&4 . 2 o or ) smtssL m^atj: 

[0381]^i«WfAaiC, LSI. IBS &LX$t>tzim(&ltm4 0 0X;) U QHHEHa 

«^»A>« J 5^tJ!ii&5!»*Wt:^(iIi|iR-rst<0'Ci)S. [0389] dco^XrAfcj:ii(402 6fc^tJ:dt: 

mm. n^Rfcov^Tt)^jBiiuRL«sfl:i-&vXT s i . asts. ayfy*HWj-wpf»«/\> 
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